Table of Contents

TABLE OF CONTENTS
TADIE Of COMIENTS .o.vivvieieiiiiietiterctr ettt e e e see s seesas et e son s e saessssmensensssaersesnnemesaseesessasesannans i
LISt Of FIGUIES ...ttt ettt et et saer e st st s s sem o e s e e sare e ssees e saes ix
LISt Of TADIES ...ttt ettt st es e se e b st et e e ettt n ettt ee e e XV
List of Acronyms and ADBDIEVIALIONS ......c..coreruieiee e erterre st tese st eseteseesen s senetee st rsesaeseeessnenans xlv
Chemicals and Units 0f MEASUTE ........ccccourereemrirerrererereeereeseesesesneeseseseetssesessente e seneesenssesssssensensesnes lit
Metric Conversion Chart and Metric PrefiXxes ...t neeeae e lv
Appendix A
Nonproliferation Policy and Joint Statement ....................ccococciiniine e A-1
Al Nonproliferation and Export Control Policy Fact Sheet ..o A-1
A2 Nonproliferation of Weapons of Mass Destruction and the Means of Their Delivery ........... A4
Appendix B _
Building and Facility Specifications ... sssesessesenenns B-1
B.1 StOrage FaCILILIES ......ovouiiiiieieeeet ettt ettt et sttt e st m et B-1
B.2 Facilities Common to Multiple Plutonium Disposition Alternatives ............ccccocevevervvreereneneee. B-18
B3 Plutonium Disposition Facilities .........cccceeiieeerirrerneenrrternece e reeeecsenenee e e esat e seeeenes B-20
Appendix C
Materials, Resources, and Employment Requirements
for Construction and OPerations ...ttt sttt enssnnenes C-1
C.1 Construction REQUITEMENLS .......cc.cceiiirtirriierceterteeececesteseeetneeseeeteeeseetese st et besesestesesaseneennens C-1
C.1.1 Materials/Resources ReqUIred ..........cccocooeeiiiiiiiinnreoneeireeenrreeeneeeeeerner s seesseaene C-1
C.1.L1.1 Long-Term Storage AMEINAtIVES ...c.c..coeeetrveecrrermrorenieetecrrerseesereessessenanne C-1
C.1.1.2  Activities Common to Multiple Plutonium Disposition Altemnatives ........ C-6
C.1.1.3 Plutonium Disposition AIteTNatiVes .......cccccccecerecerrirecnisresreteseereseesersasane C-8
C.1.2  Construction Worker REQUITEMENLS .........cecovrvererruemreiriecseresessmonssissssseasssssssssessssssnsens Cc-12
C.1.2.1 Long-Term Storage AREIMIAIVES .......cccevreemreereerrneearesieesesseissssssesesnenssnsssnns C-12
C.1.2.2  Activities Common to Multiple Plutonium Disposition Alternatives ........ C-17
C.1.2.3 Plutonium Disposition AIEMMAtIVES ........cccccerieerreerecrresieernesineesnessessseensnns C-18
C2 Requirements DUring OPETALIONS .......c.cccceeereereenueerierieestenteeseneeneeesertraseserateeseseesssssssesssssasenses C-20
C.2.1  Utilities REQUITEA .....ocoorieeiiiriiiiiiiiitititeccnienctssrsnincstsissssesssassasssssnonensansseene C-20
C.2.1.1 Long-Term Storage AItErNAtives .........cccccoeremerrecrerinrcnrenernrcteeteseneesasnens C-20
C.2.1.2 Activities Common to Multiple Plutonium Disposition Alternatives ........ C-22
C.2.1.3 Plutonium Disposition AIEMALIVES .......cccoceereirieerreeresreriessrneseerereessnsernns C-23
C.22 Chemicals UHHZEA .....cccocooiiiioiiiiiieececetnt ettt eteee sttt aestesnene e C-26
C.2.2.1 Long-Term Storage AREMALIVES ........cocervevererirrerreerennrreeseeresisrereseseesesasas C-26
C.2.2.2 Activities Common to Multiple Plutonium Disposition Alternatives ........ C-34
C.2.2.3 Plutonium Disposition AIteMAatiVES ..........ccerveerircrrerererieseereeeessessasieeans C-35
C.2.3  Personnel REQUITEIMNENLS ........cccoieirireeereeeereentereeeristeecresaessestsseseessssesnssssessessessassans C-39
C.2.3.1 Long-Term Storage AMErNAtiVES .......c..ccecveeereiereeccrereeeeeseeneeeeeeesnessereeens C-39
C.23.2 Activities Common to Multiple Plutonium Disposition Alternatives ........ Cc41
C.2.3.3 Plutonium Disposition AREMAtIVES ..........cceeeererreererrrreerereeeeeeeecrseeseeeaeens c42



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Appendix D
WALEE USAZE ......coviiiieei ettt sttt ettt bt ns s sessan e ae e D-1
D.1 StOrage AIEIMALIVES ...cvoviiiceieiieiecet ettt ettt nens D-1
D.2 Facilities Common to Multiple Plutonium Disposition Alternatives ..........cccccoccrvcnennnnne. D-21
D3 Di1Sposition ARETNAIIVES . .....o.iiiiiii et cceste e e e e aecerteesee st eesseeeesneeantaeaseasneanneennes D-24
Appendix E
Waste Management ...............ccc.coooviiiiiminietnteeintetetsse e etet sttt essenes st enssanseseensessa s seesaas E-1
E.l OVETVIEW ..ttt ettt s bt s et et e e bt e sta et e et e e ssetesrteassssneesrsanssensneenresnssaneeennes E-1
E.1.1  Waste CatBOTIES .....ccoveuiimeeueruiirereiereseeerienteasessesteesssestesaeseseseseseaessessseseasesseeseenns E-1
E.1.2 Applicable Federal Statutes and Department of Energy Orders .........c..cccevevvennenne. E-2
E.1.3 Waste Minimization and Pollution Prevention ............cccccecveeeeicvvenieceiccce e, E-6
E.1.4 Waste Treatment, Storage, and Disposal ...........cccocvmireimneniiiicnienieee e E-6
E.1.5  TranSPOItation ......cc.ceccoeeerieniecreiiireeeteeteseeee e seeste e e esseseteeaeese s easeaeeneesesesssensensenes E-10
E.1.6 Facility Transition Management ..........ccccecevueeuieieniecinieiieteeeeecr v e s e s E-10
Ez2 Waste Management ACHIVIties ..........cceceeceeriveennnn. OO OO E-12
E2.1  Hanford SHE ..ottt ettt E-12
E.2.2  Nevada TeSt SIte ...ccoooioiiiiiieeieiieteeeee ettt ese s e s reen e s assesseae e reenees E-29
E.2.3 Idaho National Engineering LabOratory ............ccccooeveemeveeiiiieieeeeceeeeeeeeeeeeea E-33
E2.4  Pantex PlAnt .......ccooommiiieieee ettt ettt e e E—49
E.2.5 Oak Ridge ReSEIVALION ......ccecveereinieeiiieieietiie et et ettt ee e s seane E-63
E2.6 Savannah RIVEr SIte .......coccooiiiiiiiiiieete ettt en e E-97
E3 Project-Specific Waste Management ACHIVILIES .........ccceveeeirereeecnrerriceeeieenece e E-113
E.3.1 Fissile Material Long-Term Storage Facilities .........ccccocvoiiiiiieieceniceeece e E-113
E3.1.1 Upgrade AHEMAtiVE .......ccccotrmiiienieiiicrieieietee ettt eaas E-116
E.3.1.2 Consolidation AIternatiVe ............ceoveeieerieriresecenieceeeese et E-128
E.3.1.3  Collocation AIEINAtiVE .........cceeveueereeerreieeeteceeeree ettt E-139
E.3.2 Facilities Common to Multiple Plutonium Disposition Alternatives ........................ E-151
E.3.2.1 Pit Disassembly/Conversion Facility ........cccccccoevueeueeceerenieicieecveeeie e E-151
E.3.2.2 Plutonium Conversion Facility ..........cccccocviievieiiivivieceeiecciereecscssiserens E-157
E.3.2.3 Generic Mixed Oxide Fuel Fabrication Facility ..........ccccocoeevuieiinniianine, E-162
E.3.3 Facilities to Support Final Disposition of Plutonium ...........ccccceeeeieceneeveneeeeenrenenn E-167
E.3.3.1 Direct Disposition Alternative—Deep Borehole Complex .......c..ccuveneee... E-167
E.3.3.2 Immobilized Disposition Alternative—Deep Borehole Complex ............. E-171
E.3.3.3 Immobilized Disposition Alternative—Ceramic Immobilization Facility E-175
E.3.3.4 Vitrification AIEMAtiVE .......cccoviriiiieeieriieiereeerece et e e eae e E-179
E.3.3.5 Ceramic Immobilization ANUEINAtiVe .......c..coeeoeiieeeeieeeeieeeeeereseeciese e, E-184
E.3.3.6 Electrometallurgical Treatment Alternative (Glass-Bonded Zeolite) ....... E-188
E.3.3.7 Evolutionary Light Water Reactor Alternative ..........c.ccecoceevevevevrvecrennnes E-192
Appendix F
Air Quality and NOISE ..ot F-1
F.1 AT QUALLEY covniiiieeecet ettt ettt et et b e s be bt n e ae b s as s e s se e eane F-1
F.1.1 Methodology and ModEls ........ccoeeieiriiieiceierieereee et F-1
F1.2  Supporting Data ..ottt ettt F-2
FlL2.1 OVEIVIEW oottt ettt ve st a et F-2
F.1.2.2  Hanford Site .......ccorieorirerieneeete ettt et tee e se s enb s ereens F-2
F123 Nevada TeSt SIe ....cccoeieiereieieeiiieeeiteere e ee et ereee e sae e s e e e seeen e ennan F-6
F.1.2.4 Idaho National Engineering Laboratory .......ccccocvviviecmcinveccnceeveean F-8
F1.25 PantexX Plant .......ocooooieiiiiinieiiecntiee et se e st ene s seneas F-11
F.1.2.6 Oak Ridge RESEIVALION ......cccieveuieeiiiiiieeriniieiieeseeeeereesseeenneeneeeenseensaeseneen F-13

1



Table of Contents

F.1.2.7 Savannah RIVELr SIe .......c.ccceeieiieineeieieieie et et e e aieeemee e ene e F-16
F.1.2.8 Rocky Flats Environmental Technology Site ........ccccecevveeeerieennecencennnncn. F-17
F.1.29 Los Alamos National Laboratory ...........cccccveeeneerienennnecnseeiceeeneenenn F-19
F.1.3  Air Pollutant EMISSIONS .......cceeiiiiiiiriiiieie e ecteteie e ee et enae e sna e e e sesasannans EF-23
E2 INOISE ..ottt ettt st s b e bt et e st eeat et e e st e et sat e st e ae e et et e et e ente et e e eaneeeneenta e F-31
F2.1 Hanford Site .....c.cceoevrvvivrinnveriireernane. et e r ettt n ettt st b F-31
F2.2  Nevada TESt SILE ....cooeiiiiiieiieieieire ettt ettt et e e ee e F-32
F.2.3 Idaho National Engineering Laboratory .............ccccoveeceuieenrencncnenecenescnreseeeeeenes F-32
F24  PanteX Plant .......ccooiioiiiiiieeeeecteecee et sree e etae e eraeae e st sn e gt as e e b e sanennnans F-32
F2.5 Oak Ridge RESEIVALION ...cooeeiiiemieiiiiiteieeieceeteseietete e snnesasaes e sestesssesassseesnassensnesas F-32
F.2.6  Savannah RIVET SIte ......ccoiiveiiiiieiiesiniiinenrce ettt te st e et s ss e F-33
F.2.7 Rocky Flats Environmental Technology Site .......c.ccecvvvvivriiiernerceeereeccee e F-33
F.2.8 Los Alamos National Laboratory .........cecceeveeieeviesieeiiniciieieeeesvseseesssseareeseeene e F-33
Appendix G
Intersite TranSPOrtation ...ttt G-1
G.1 Transportation Risk Analysis Methodology ........ccccooeeieeoerinrieee e G-1
G.1.1 Truck and Rail Transportation RisK .......cecooeeoiroomnieineeeeeeee e G-1
G.1.2 Risk Associated With Port Handling and Global Commons for
European Mixed Oxide Fuel Fabrication .........cccoceoevecieemeenenineseeene e G-3
G.1.2.1 Port Transit and Intermodal Handling Analysis
(Accident-Free Conditions) ..........ccccueeeeeeeeeeeeeoeeeeeeeteeereeeeteeeesaeeeemeeeeneeeane G-3
G.1.2.2 Port Transit and Intermodal Handling Analysis
(Accident CONAILIONS) .....oveeevieieiieeieee e e eee s e st e steessaeessnsessranenas G-3
G.1.2.3 Modal CONSIAETAtIONS .......cccceeeeeireirraiiiecrreerertreeeeeseesresenessseesseesssesaeeanens G4
G.1.2.4 Port Handling Impacts .............., OO OO G-5
G.1.2.5 Effects on the Global Commons ........cccoceovieiievireiesiiiiee e G-6
G.1.2.6 Security Considerations in the Global Commons, and at
European MOX Facilities ......c..cocceeieierieriereireeee e eeene e G-7
G.2 Historical Intersite Transportation Shipment Data ...........coccoeerieieiieiicinreeneceee e G-8
G3 Highway diStance ..ottt e G-8
G4 Transportation EQUIPIIENL .....cc.coecereeieieieinirieteriette st enretriee e et aneesee s eeesaesseessessassaensensesses G-8
G.S5 6M, Type B Radioactive Material Shipment Packaging Test Sequence ..........c.ccceeververvrenneee. G-26
G.6 Safe SEcUTe TTANSPOLT .....cccereriiirieeee et ettt et e e e et e e e ee e e sssebae s s s eenesnasessnnesseresessassenes G-26
Appendix H
High-Level Waste Forms Comparative Analysis .............cccooooooiieeiriieirieiceeeeceeee e, H-1
H.1 1\ (54 ToTe [0) (o - OO OO Sy OSSO U U SUU PSR H-1
H.2 Glass Form With Radionuclides ........... et euteheet ettt et e r ettt et bt e aten e et e s e emtenteaseetanteesnseans H-1
H.2.1  ASSUIMPLIONS ovieeieieeneriniritetectestertentestsatetsateuee st et et et e et eeesse s e ateasesaesaessesssassensnsses H-2
H.2.2  CharacteriStiCs ......c.coeeuertereriiieneriininecietetesstesseetesteneesasnesssseseessaseesssassessessessesnssesanas H-2
H.2.3 Comparative ANAlYSIS .......cccooiiiiioiiiiiiirereicteeeeectrteesseecieneesteesat s es e H-2
H.3 Ceramic Immobilized Forms with Radionuclides .........cccooeveveeinieinieeeecseeceeeeeea HH4
H.3.1  ASSUIPLIONS .ovvieviviiricrertererceneisecseetseeetes e tessrestesseesesaessesssassnsasesssessesssssens e H4
H.3.2  CRaracteriStiCS ....oviiereecrienreeieienreiietetiieesissesestessrteseasessstassesessassessesesassansessessensesennns H-6
H.3.3  Comparative ADALYSIS .....ccccoeieruiiienuiienieierteienereresessesneseseesessesasssesessassenseesssensensasnas H-6
H4 Boiling Water Reactor—Mixed Oxide Burning Reactor Spent Nuclear Fuel Form ............. H-7
H4.1  ASSUIMPHONS ..oiiiiiiiieireietestet et tiee st ettt e et em e et e et e eteese et e e e ameeseeseesseensessseses H-7
H.4.2  CRATACIEIISICS ..eeeeueeiuieeuiieieeteeirseeseestesnreraesetseesveeteesasessteeseesnseseeesseseessesesseenssesnsens H-8
H.4.3 Comparative ANALYSIS ...c.ccccooriiiiriiniieieieeieeetie e ceieeerne s reeteeeteestessss s e st reeenrenneas H-8
H.5 Pressurized Water Reactor—Mixed Oxide Burning Reactor Spent
Nuclear FUET FOTIN .....coviiiiiiieriieit ettt et et se et e esn e asae e esteenens s st esnennas H-9

ifi



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

H.S5 1 ASSUMPLIONS .ooveiiiiiinieiei ettt s ettt s s st e te et assbesaa e ennaes H-9
H.5.2  CharacteriStiCS ...ccccoroermireriireriecteritrteete s e st ete et e e ce e eae b e e esae e e s ente s essesessenses seesnaee H-10
H.5.3 Comparative ANALYSIS .....c.ccoiiirimeeriinieeieirenseteseeteeeseseeseseessessessessenesseenns e H-10
H6 Glass-Bonded Zeolite FOIM ......c..o.ooiiiiiciiiieees ettt H-10
H.6.1  ASSUIMPLIOIIS .-ieouvieiiiiiriiiiieieiiseeee e ste s eeteeeceebeseeeeteeae e s et ess e saanseeseeeseensansenseeans oo H-10
H.6.2  CharaCleriStiCSs .......covruvuteiriieeertesieieieaiereetestnateessee e estesesseesessesae e essessense e beassessnsneanes H-11
H.6.3 Comparative ANAlysis .......cccooouiiiiciinieienninii e tisie st e et be st sae s ene v H-11
Appendix I
Changes in Canadian DeuterinmUranium Reactor Operations ................c.cccccooooriiinnnn.. I-1
Appendix J
Applicable Laws, Regulations, and Other Requirements ........................ccocoooveveeieinininnnne. J-1
Appendix K
Biological RESOUICES .............ocooioiiiiiie ettt et sttt sese s s eeseaenne K-1
Appendix L _
SOCIOECOMOMMIUCS ...ttt ettt et s ettt e e a s e seas e ssn bt asa s s sessnnanass L-1
L1 INETOQUCHION ....eeinieieieeieeertit ettt et e te e et et s s s eaesaeseesseemseseesesenseeaeeseennas L-1
Appendix M
Health and SAfety .............ooo oottt ettt s st nnes s M-1
M1 INErOQUCTION ..ottt et ettt e et e s s s aseeeseeenseaeemeesaesasansnenns M-1
M.2 Radiological Impacts to Human Health During Normal Operations ..........cccceceveeierenieneense. M-1
M.2.1 BacKZIoUnd .......cooooieiiiririiiecesntnitr e sttt s st s e ae e easete e s neasennenens M-1
M.2.1.1 Nature of Radiation and Its Effects on Humans .......cc.ccccocoocvnincrninnnnn, M-1
M.2.1.2 Health EffECts .....cccciviiiiiiiiice ittt sese e M-5
M.2.2 Methodology for Estimating Radiological Impacts of Normal Operation ................ M-8
M.2.2.1 GENII Computer COde ........cccommmmiimieeeeieinireireeesteeeaeresreesreesseesseaersseesns M-8
M.2.2.2 Data and ASSUMPLONS .....cccceereereerirmrerereeneeriestetenteresersesstesseneeresssssssesssnes M-9
M.2.2.3 Health Effects Calculations .............cccocceceeviriviemneieiercrienesneeeressssesseeeaens M-11
M.2.3 Storage and Disposition Facilities Information ...........ccoovvevreierienennncneneceece e M-15
M.2.3.1 Radiological Releases to the Environment ...........ccoccviieicinnniinrecreenne. M-15
M.2.3.2 Radiological Impacts to In-Plant Workers .........ccoccoevecvevericrcennnieeeiecnne M-16
M.2.4 Radiological Impacts at Hanford Site ............ccccceninmniesniiceeeeeeeeee e M-22
M.2.4.1 NO ACHON ..ottt ster et st et eeass s ssebe st essessenseseesansensbensans M-22
M.2.4.2 Storage and DISPOSIEION .....ccervieriiriiriieieiencererie e eeee et eeeee e sae e e nes M-30
M.2.5 Radiological Impacts at Nevada Test SIte ........ccceveevererieerereerrereeeeeeeeeerereseeeseneesseenans M-32
M.2.5.1 NO ACHON ..coviiriiniiinecircreteretes st se st eae s s e sse st ebessese s s reeneae M-38
M.2.5.2 Storage and DiSPOSItION .......c..ccoeevirriciiruiieiricneenieeenienresrereeseceseresesesseseeae M-38
M.2.6 Radiological Impacts at Idaho National Engineering Laboratory ........cc.ccccevveveueenen. M-39
M.2.6.1 NO ACHOMN .eoiiiieiieie ittt e e e e esre e e e e e s e smeeteatesseesseesesseseans M-47
M.2.6.2 Storage and DiSPOSItION .......c.ccevtrrirreceieutrinirireteirieerseeseesaneesesesaesassassenes M-51
M.2.7 Radiological Impacts at Pantex Plant ...........ccccevevriririnininiicceeeeeeeeeceeee, M-52
M.2.7.1 NO ACHIOR ..ciiiiiiiniiiiei ittt sttt sae e s ettt sae s e ae e e s et e ns M-58
M.2.7.2 Storage and DiSPOSItION ......cccucoueemieniiiiiirriceneeriterte et ceteseeer e eeaeee e M-58
M.2.8 Radiological Impacts at Oak Ridge Reservation ..........c.cevevvevuerereereesieseneeresnecnennns M-60
M.2.8.1 NO ACHON ...ciiiiciiniitcteteient et tesm et se et sa et se e e sanseste s s asneesnns M-74
M.2.8.2 Storage and DISPOSItION .....ccceeeeverceriritenieeinteieteeee et aeee e seesnees M-76

v



Table of Contents

M.2.9 Radiological Impacts at Savannah River Site ..........ccoooeieiiiniiiini M-78
M.2.9.1 NO ACHOI .eoeeireeierieieeeniertetesierceie e e seee st esteeresse oo see e s s smeene smesanens M-89
M.2.9.2 Storage and DISPOSITION .......ccecueeeiieiriiiriieeiteteieeere et see e M-9%4

M.2.10 Radiological Impact at Rocky Flats Environmental Technology Site .................... M-95

M.2.11 Radiological Impact at Los Alamos National Laboratory .............ccccoeciiiiininneees M-95

M.2.12 Deep Borehole Disposition GEneric SIte .........cceveeerrverierierrrneeierenreneeeree e e M-95

M.2.13 Generic Mixed Oxide Fuel Fabrication Site .........cc.cceccerierreeienrieciennncrnrenree e M-95

M.2.14 Existing Light-Water Reactor Generic Site ........c.eocvroeimrireenrnienrenirreeeeencrenneeneaens M-95

M.2.15 Partially Completed Reactor Generic Site ..o M-95

Hazardous Chemical Impacts to Human Health ..o M-96

M.3.1 BACKEIOUNA ..ottt ettt ettt et e sttt et eeeeneene s M-96

M.3.2 Chemical ToXiCity Profiles ........ccooiiimriieiteeeneeiste ettt e M-98

M.3.3 Regulated EXposure LIMIts ........ccoiiirerirmicieeieeneeiienienceireceeeseeeseeeetesieneesreeensesees M-119

M.3.4 Hazardous Chemical Risk/Effects Calculations .........cccocceveeverieriennnencnseneneee M-138

Human Health Studies: Epidemiology ..o M-221

M.4.1 Background .......occoiiiiiii et ettt s et M-221
M4.1.1 Study DESIZNS ..ccceeiiiririeiiieieriteeer e cceete et eseese et ee e st ses e M-221
M.4.1.2 DefINItIONS ..ceormiiiiiiiiii ettt st M-222

M.4.2 HADFOIA SIE ...ttt ettt er et ee e anes M-224

M.4.3 Nevada TeSt SIE ......ccociieieeiiecreeeeee ettt e et e e e M-230

M.4.4 Idaho National Engineering Laboratory ........ccccccccereeieriinnnienncecenenencnneeeeneeeeeenees M-233

M.4.5 Pantex PLANL ......ooioieee ettt ettt et e e M-234

M.4.6 Oak Ridge RESEIVALION ........c.covveiirierirreierecre ettt st e e M-235

M.4.7 Savannah RIVEL SIe ....c.cccouiiiiiiriioirieninieeictreectr ettt et M-242

M.4.8 Rocky Flats Environmental Technology Site ..........ccccoeviiivineiiieiieceece e M-243

M.4.9 Los Alamos National Laboratory ........ccecceeieeieeiiieiincineeeteiee e ete e eea e, M-248

Facility ACCIAENES .......cc.ociiiiiiieceien ettt s M-251

M.5.1 Evaluation Methodologies and ASSUMPLIONS ....cccevoeruerrirririerretrierereneeseeneeeseeieeenas M-251
M5 1.1 INTOAUCHION .cuiiiiiieieeteeeete ettt etecte st ettt me et e eenas M-251

M.5.1.1.T RiSK ettt ettt M-252

M.5.1.1.2 Uncertainties and CONSErVAtISIT ......ccceevereienrenercerrrinreeeenneena, M-252

M.5.1.2 Safety Design PrOCESS ....ccccvvrirrerereriiirienimriienesies et enneeriesssesssesssssnssnennes M-253

M.5.1.3 Analysis Methodology ......c.eceeeeierrirnrieieeeieeceee et M-254

M.5.1.3.1 INtroduction ......ccocccoiiiiinienieeeieeeeee et e ree e ee v aeseesae e aees M-254

M.5.1.3.2 MACCS OVEIVIEW ...o.ooerinirieeiieeecee et aeene e M-254

M.5.1.3.3 Methodology and Techniques ........cccccceereneeiencieceniieeeenee. M-255
M.5.1.3.4 Isotopic Spectra Used in the Storage and Disposition

Accident ANalySes .......cociverreimreeneeneniieece sttt M-256

M.5.2 Long-Term Storage AUEIMALIVES .....cccevveeriiriereiererieenerrieeseereesssesseassenreeeeeereesseeeseens M-258

M.5.2.1 Consolidation of Plutonium Alternative ............cccceeeeeerieeeieeeerieeee . M-258
M.5.2.1.1 Accident Scenarios and Source Terms ..........coccecvveveruvennneenee. M-258
M.5.2.1.2 Accident IMpacts .........ccoeovverenrinieiiinicc it M-262

M.5.2.2 Collocation of Plutonium and Highly Enriched Uranium
ALEINATIVES ....eeceiiiereieieteertrreete s e et e e e eet e te et e s e e e e tetesrnseessneasseseens M-267
M.5.2.2.1 Accident Scenarios and Source TEmS ......cc.ccocevceeeireiernenneanen, M-267
M.5.2.2.2 Accident IMPACLS ........ccooeerrreereeereirieeeteeeee et M-270

M.5.2.3 Upgrade of Existing Interim Storage Facilities at Hanford Site................. M-277

M.5.2.4 Upgrade of Existing Interim Storage Facilities at Idaho
National Engineering Laboratory ............c.cccccoeiininiinineninnnnc e M-278
M.5.2.4.1 Accident Scenarios and Source Terms ..........cccceveeeeveeeeeerenann, M-278
M.5.2.4.2 Accident IMpPacts .....c.coceeveereeiereieeneneseee e M-283



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

M.5.3

Appendix N
Multipurpose REACLOT ...ttt s et e e na et reneas

N.1
N.2
N3
N4

vi

M.5.2.5 Upgrade or Consolidation of Existing Interim Storage Facilities
at Pantex Plant .......ocoooovieiiiieei et

M.5.2.5.2 Accident IMPacts .......cccecevereeeeeieeieeeeeeeee e

M.5.2.5.3 Aircraft Crash .....c.coceocevireneviieeicese e
M.5.2.6 Upgrade of Existing Interim Storage Facilities at

Oak Ridge ReServation .........cc.cceceeuinrieneniniececrieeeceeeve e
M.5.2.7 Upgrade of Existing Storage Facilities at

Savannah RIVEL SIe .......ocoviiirriirieeee et
M.5.2.8 Nevada Test Site Storage Facility .........ccccceecereverceecineeeeeeeeeerieieceeneene,

M.5.2.8.1 Accident Scenarios and Source Terms ..........ccccooeeververeeneennnn.s.

M.5.2.8.2 Accident IMPACES ......cccorueveeeeuremeieenireeeeere et

Disposition AIEINALIVES ......c.cc.cceruiiireecnteierirreieresesesseisesesiesesseeseeseseseesssseasensnanas
M.5.3.1 Pit Disassembly/Conversion Facility ...........ccoccevvvvrmeivvirieeiiicieeeee e

M.5.3.1.1 Accident Scenarios and Source TErms ........ccccveeeeeevveereeseennn.
M.5.3.1.2 Accident IMPacts .......ccveereveeeercirririnire e

M.5.3.2 Mixed Oxide Fuel Fabrication Facility ...........ccoceoviveeecivicicnecniciciecne,

M.5.3.2.1 Accident Scenarios and Source TeIrms .....ccccceeeeveereoereseeernnnn
M.5.3.2.2 Accident IMPAaCES .....c.cceeerireeiiniiriere et

M.5.3.3 Direct Disposition Alternative for a Deep Borehole Complex ..................

M.5.3.3.1 Accident Scenarios and Source TErms ..coeeeeeeeeeeeeeeeecveeeennnnnn.
M.5.3.3.2 Accident IMPACtS .....c.cccervervrerrnirrrenieieeieet e e

M.5.3.4 Immobilized Disposition Alternative for a Deep Borehole Complex .......

M.5.3.4.1 Accident Scenarios and Source Terms .......ccoceeveeeeeveeeeeenennnn.
M.5.3.42 Accident IMPACES .........cceeevereieciretreriereiereereeree e s enene

M.5.3.5 VIOALICAUON AIEIMIATIVE ..ot eeeeereaaeet e e e eesseesessneneenens

M.5.3.5.2 Accident IMPActs .........cccceereeinecmrenreieieee e ee e

M.5.3.6 Ceramic Immobilization AUEINAtiVE ......coveeeereereeeeeeeeeeeeeereeeeeeeeeeeeeeeeens

M.5.3.6.2 Accident IMPacts ......c.cceoeememereieeeeeeeceteee e

M.5.3.7 Ceramic Immobilization Facility for Immobilized Disposition

AEINALIVE .vevvvieeeteeeeniieeieeieee et eeeseataan e e eee e e eeeeeeeeeesseaeeneeasmnessasaanerasans
M.5.3.7.1 Accident Scenarios and Source TErms ......ccoecceeeeeeeeveveeeeennnnn.
M.5.3.7.2 Accident IMpacts .........ccceverueerieinererereerieieeeeeete e

M.5.3.8 Evolutionary Light Water Reactor .........c..ccccoeveevieivevriecieieecee e

M.5.3.8.1 Accident Scenarios and Source TErms .....cceveeeeeeoveeeveeeeeeneeennn.
M.5.3.8.2 Accident IMPactS ......cc.ecvverreiiivieeieeeecceeieeer e

M.5.3.9 PIutonium CONVETSION ...cc.eeieeeeeeeeeeeeeeereeeeeeeeaseseeseeassssessaesseeessessessassesmns

M.5.3.9.1 Accident Scenarios and Source TEIrmMS ....ecevvererreveeeveeeeeeeerennn.
M.5.3.9.2 Accident IMPacts .......cceeereeeeieeniernieee e

M.5.3.10 Existing Commercial and Partially Completed Light

WWAtET REACTOIS o.eeieeeeeeeeiie ettt ee e eee et e e e e e s e easeaeaeeseesaeessnmnresnseasan

M.5.3.11 Contribution of Americium, Curium, and Plutonium to

Reactor Accident ConSEqUENCES .....ccccererrrierieeeneesiereeeecrsieereenerreenens e

Background ...ttt

New MultipurpoSe REACIOTS ..ottt
Advanced Light Water REACUOT .......c.ccooiiiiiiiiiiniiceniiecerente et sese e s e s e
Modular Helium Reactor and Modular High Temperature Gas-Cooled Reactor ..................



Table of Contents

N.5 LT L @0) 11 o7:1 ¢ El ) ¢ - OO RTOTRTO N4
N.5.1 Advanced Light Water Reactor COSES ......ccoeveriieeirerrirvcnnernireinnerisseiensenesiessenianseens N4
N.5.2 Modular Helium Reactor Costs ......cveiiviniiniinninicinninienneessensssseensesenieness. N—0
N.6 Fast FIUX TeSt FACHIEY ..coocooiieiiiiiieie ettt st e e ae e st e s n e eaba e stsesbeesbeasraeneen N-7
N.7 SUMIMATY .coveireieiirereierrenernecreereseeee e e e e ettt e e et N-8
Appendix O
Can-in-Canister Variants ...ttt O-1
0.1 INEFOAUCTION ..ottt ettt sa e et tee e seaa s nesbaesraa e s b s ereeans 0-1
0.2 Can-in-Canister Concept at Savannah RiVer Site ..........cccoceeeieeeiiincineiiie e, O-1
03 Vitrification Can-in-Canister VATIANT .............ccveieeeirrertrerereete et eesesees e eve s, 0-2
04 Ceramic Can-in-Canister VATANE  .....cocoiiiiiiieiieecercee ettt etr et r e 0-8
0.5 RePpOSItOry ACCEPLANCE ......ccoiiiiiiiiicic ettt sttt e 0-13
0.6 Tests and DEMONSIIALIONS .....ceoviiroceieieeier ettt e et s e et e st et e e e e e e tee st esseneasaessarsesenseans 0-14
Appendix P
Manzano Storage Facility ...t P-1
P.1 Manzano Weapons StOIage ATCa .........cc.covieviiiiiiiiineiini et ne e sr e ans P-2
P2 Affected Environment and Environmental Impacts .........cocovvveeevvenieecrnniieseceeceeeeee e, P-2
P21  Land RESOUICES ......cccoiomiieiiieeetee ettt et e e e e ee e e eane e P-2
P.2.2  Site INfrastriCture ......coocciiieeiiieeeeee ettt et ee e e e e eene e e e einveee e P-2
P23 Air Quality and NOISE ...orviiieericeiriccre ittt P-5
P.23.1 Air Quality Affected Environment .........ccccceeeeievierieiccenieeiiiee e P-5
P.23.2 Air Quality Environmental Impacts .........c.ccccooiiiiiiiininencccnne s P-5
P.2.3.3 General Conformity Determination .........c..cccceeereererennnerineseseeseeeeenins P-6
P.2.3:4  NOISE oottt ettt ettt ettt et e e e et e bessne et e srbenan e baaas pP-7
P24 Water RESOUICES ..ocueieiiiiiieer ettt ettt a e sve s e sbea s e s s s e sse s aeerae e P-7
P25 Geology and SOIIS ...ttt et sttt P-7
P.2.6  BIOtIC RESOUICES ....eeiiiieiiieiiicieeie ettt st ssre st e e e s e st e st eess s satesrneetsssrnensesenes P-7
P27  Cultural RESOUICES ....cccoueeoirueeiriieieeecee ettt ste st s s et n b s s e assanenssens P-7
P.2.8  So0cioeconomiC RESOUTCES .......c.ccocceririeeiieriiieiiteieetee it enres e rieeste e te e s b esas e e s eene e P-8
P.2.9 Occupational and Public Health ..........cccccoiimieee e P-8
P.29.1 Affected ENVITONMENDE .....ooovoieiieiiiieie ettt P-8
P.2.9.2 Environmental IMpPacts ........c.cccecemerinrertrinienieenineninereeresese e P-9
P.2.9.3  AIrcraft ACCIAENLS ....cocuieriiieiiiriireneestercrerrrestreer e cres e eres e e b eneenreas P-12
P.2.10 Waste Management .........coccoeiiireieiieieaneeacnteesteenareerrnnsaresassassseeesassesssesenssessnssensessnnes P-13
P.2.11 Intrasite TranSPOTTAtION .......cccceoreeerertrieecriineerertertereesensaeeesesseseesessesseeseseesesseseenns P-13
P.2.12 Environmental JUSTICE .....cceorriiiirnirreiieieei e rte et eee st ses e eesbene e reseeesans P-15
P.2.12.1 Affected ENVITONMENE .....ccoevieiieieieeieeeieiesiee ettt st st P-15
P.2.12.2 Environmental IMPACES ......ccccccveeiiveeierieriieseceeeeteete et ese s P-17
Appendix Q
Storage of Rocky Flats Environmental Technology Site
Plutonium Pits at Pantex PIant ... Q-1
Q.1 INEEOAUCHION ....eiiiiieieeiee ettt et e e e s s e tente s easessesesenaeenea Q-1
Q.2 Pit Transfer and Storage .........ccceeceeeeeeerccrceeencnne, ettt ettt et e et t et e e teeetbeeat et s e amne e eene Q-1
Q3 Zone 4 West Staging OPEIAtIONS ........cccoecerviereiieeeereieee et eteerere et eees e esreensestesrssenens Q-2
Q4 Radiological Exposure from Zone 4 Storage ..........cccccvecoeiiiieiiieeeeeeieeeeee et e Q-2
Q.5 Other Impacts from Zone 4 SLOTAZE .......ccvevverierieeeeerreeierrereerareseessesseeseostseteesmesseseenssesaseseeseeees Q4
Appendix R :
Aircraft Crash Accident at Pantex Plant ... R-1

vii



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

viii



List of Figures

Figure D.1-1
Figure D.1-2

Figure D.1-3
Figure D.14

Figure D.1-5
Figure D.1-6
Figure D.1-7

Figure D.1-8

Figure D.1-9

Figure D.1-10

Figure D.1-11

Figure D.1-12

Figure D.1-13
Figure D.1-14

Figure D.1-15

Figure D.1-16

Figure D.1-17
Figure D.1-18

Figure D.1-19

Figure D.1-20

Figure D.2-1
Figure D.2-2

LIST OF FIGURES

Annual Water Balance for the Upgrade Alternative at Hanford Site. ..........ccooooooo...... D-1
Annual Water Balance for the Upgrade Alternative at Idaho National

Engineering Laboratory, Argonne National Laboratory-West. .........cccccocvcveveueennee... D-2
Annual Water Balance for the Upgrade Alternative at Pantex Plant. ...............c.......... D-3
Annual Water Balance for the Upgrade Alternative at Oak Ridge Reservation,

Y12 PIANt. ettt et ettt a e D4
Annual Water Balance for the Upgrade Alternative at Savannah River Site. ............. D-5
Annua] Water Balance for the Consolidation Alternative at Hanford Site. ................ D-6
Annual Water Balance for the Consolidation Alternative Constructing a

New Facility at Nevada Test SIte. ......ccccvveverurerirreieiieienieecneee st eesscse e s D-7
Annual Water Balance for the Consolidation Alternative Modifying P-Tunnel at

Nevada TESt SIe. .....ooviiiiiiicciicrete ettt e e ne s D-38
Annual Water Balance for the Consolidation Alternative at Idaho National

Engineering LabOoratory. .........coooeiiiiiiiieie e D-9
Annual Water Balance for the Consolidation Alternative Constructing a New

Facility at Pantex Plant. ... D-10
Annual Water Balance for the Consolidation Alternative Modifying

Zone 12 South at Pantex Plant. ... D-11
Annual Water Balance for the Consolidation Alternative at

Savannah RIVET SIE. .......ccviiimniriiieirrcestcnineeee ettt st st es e D-12
Annual Water Balance for the Collocation Alternative at Hanford Site. .................... D-13
Annual Water Balance for the Collocation Alternative Constructing a

New Facility at Nevada Test Site. .......ccccoviviiiiiieiieeccsececceee et D-14
Annual Water Balance for the Collocation Alternative Modifying P-Tunnel at

Nevada Test SIE. ..cvvimiciiiicieiri ettt b ettt D-15
Annual Water Balance for the Collocation Alternative at Idaho National

Engineerning LabOratory. .........ccccocieiiicoeoirineniesieieeete ettt D-16
Annual Water Balance for the Collocation Alternative at Pantex Plant. ..................... D-17

Annual Water Balance for the Collocation Alternative Constructing a New
Facility at Oak Ridge Reservation. ........ccccoveivieeieieeeeeececeeeeeceeeeeteceeee e D-18

Annual Water Balance for the Collocation Alternative Constructing a New
Plutonium Storage Facility at Oak Ridge Reservation; Maintain Existing

Highly Enriched Uranium Storage Facilities at Y=12 Plant. ............ccccoceeeeveereemennnee.. D-19
Annual Water Balance for the Collocation Alternative at Savannah

RIVEI STEE. .ttt ettt e et e ee e ee e e e e e ee e D-20
Typical Water Balance for the Pit Disassembly/Conversion Facility. ..........c............. D-22
Typical Water Balance for the Plutonium Conversion Facility. .........c..ocooceveecvnnnene... D-22

1x



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Figure D.2-3
Figure D.3~1

Figure D.3-2
Figure D.3-3

Figure D.34
Figure D.3-5
Figure D.3-6

Figure D.3-7

Figure E.2.1-1
Figure E.2.3-1

Figure E.2.3-2
Figure E.2.3-3
Figure E.2.34
Figure E.2.3-5
Figure E.2.6-1
Figure E.2.6-2
Figure E.2.6-3
Figure E.2.64
Figure E.2.6-5
Figure E.2.6-6
Figure E.3.1.1-1

Figure E.3.1.1-2
Figure E.3.1.1-3

Figure E.3.1.2-1
Figure E.3.1.2-2

Figure E.3.1.2-3

Typical Water Balance for the Mixed Oxide Fuel Fabrication Facility. ..................... D-23
Typical Water Balance for the Deep Borehole Complex—Direct Disposition

AEIMATIVE. .ottt ettt et e e et e e e s et e et e nt e bensanseentsss D-25
Typical Water Balance for the Deep Borehole Complex—Immobilized

Disposition AIEIMAIVE. ....c.ccurevmiiieisiinesintnnineesrse e eeresssses st siessabe st b e sesensesenesnnns D-26
Typical Water Balance for the Ceramic Immobilization Facility—Immobilized

Disposition AIEMALIVE. .........ccovviieieiriiiicriete st et te et D-27
Typical Water Balance for the Vitrification Alternative. ........cccoccovveeveiererereernnene. D-28
Typical Water Balance for the Ceramic Immobilization Alternative. ......................... D-29
Typical Water Balance for the Electrometallurgical Treatment Alternative

(Glass-Bonded ZEOIIE). ....coueveeereeeeeeeeieeeeieiecteeee et ettt seeee e e eeee e D-30
Typical Water Balance for the Evolutionary Light Water Reactor

ABIMAIVE. ..ottt ettt et et ettt e ae st ease s aeereeseaea D-31
Tank Waste Management at Hanford Site. ........ccccocoiveieneniceniececeeeeeeee e E-13
Spent Nuclear Fuel Management at Idaho National Engineering

LabOTALOIY. .ooveiiiiiiiiiinit ettt eere ettt et et ssae s se e e s aeseensensenreessesasons E-34
High-Level Waste Management at Idaho National Engineering Laboratory. ............. E-36
Transuranic Waste Management at Idaho National Engineering Laboratory. ............ E-37
Low-Level Waste Management at Idaho National Engineering Laboratory. .............. E-38
Mixed Waste Management at Idaho National Engineering Laboratory. ..................... E40
High-Level Waste Management at Savannah River Site. .........cccoevvevvveieveereecneeeenee. E-101
Transuranic Waste Management at Savannah River Site. ..........c.oooeeivieivviiieinenen. E-102
Low-Level Waste Management at Savannah River Site. .........c.cccoovvevivieiieiicnnn, E-103
Mixed Waste Management at Savannah River Site. ..........cccecoveiiieciiiiciiiecen E-104
Hazardous Waste Management at Savannah River Site. ..............cccccvvennenee. eveenreanes E-105
Nonhazardous Waste Management at Savannah River Site. ..........cccocoevvvivvecnenenens E-106

Overall Waste Management System for the Upgrade Alternative at Idaho
National Engineering Laboratory, Argonne National Laboratory-West ..................... E-120

Overall Waste Management System for the Upgrade Alternative at Pantex Plant. ....E-121

Overall Waste Management System for the Upgrade Alternative
at Savannah RIVET SIE. ....cooiiiiiiie ettt et e e et a e E-122

Overall Waste Management System for the Consolidation Alternative at Hanford
Site, Nevada Test Site, Idaho National Engineering Laboratory, or Pantex Plant. ..... E-135

Overall Waste Management System for the Consolidation Alternative
at Savannah RIVET SIe. .......oovviiiiieeiiiiiert ettt et s i e E-136

Overall Waste Management System for the Consolidation Alternative—
Modifying P-Tunnel and Constructing New Material Handling Building
At Nevada TESt SIE. ....cccrereuereriiirenerenirtei et e ees e te et e e ene e st ereesesaesbessessonsne E-137



List of Figures

Figure E.3.1.24

Figure E.3.1.3-1

Figure E.3.1.3-2

Figure E.3.1.3-3

Figure E.3.1.34

Figure E.3.2.1-1

Figure E.3.2.1-2

Figure E3.2.2-1

Figure E.3.2.3-1

Figure E.3.2.3-2

Figure E.3.3.1-1

Figure E.3.3.2-1

Figure E.3.3.3-1

Figure E.3.3.4-1

Figure E.3.3.5-1

Figure E.3.3.7-1

Figure E.3.3.7-2

Figure F.1.2.2-1
Figure F.1.2.3-1
Figure F.1.2.4-1

Overall Waste Management System for the Consolidation Alternative—
Modifying Existing and Constructing New Facility in Zone 12 South
At Pantex PIADL. ..coooiiiiei et e s E-138

Overall Waste Management System for the Collocation Alternative at Hanford Site,
Idaho National Engineering Laboratory, Nevada Test Site, or Pantex Plant. ............. E-147

Overall Waste Management System for the Collocation Alternative
Constructing a New Plutonium Storage Facility; Maintaining or Upgrading
Y—-12 at Oak Ridge ReSEIVALION. ..cccceiveiivurireereeeeeentesiertnesee s cersvnesnerssasssessessensenns E-148

Overall Waste Management System for the Collocation Alternative—Constructing
a New Plutonium and Highly Enriched Uranium Storage Facility at
Oak Ridge Reservation or Savannah River Site. .......cccoovveeeeeieccvceecie e, E-149

Overall Waste Management System for the Collocation Alternative—Modifying
P-Tunnel and Constructing New Material Handling Building
at Nevada Test SITe. ....c..cooiiiiriiieiire ettt ettt st se e E-150

Pit Disassembly/Conversion Facility Solid Waste Management Process Flow

DHAZTAITL. .eoueeeiruiisieteereieeeste et et e st et e st e esae et e et e ete et e asansassee s estesnrasaessrserenseansans E-155
Pit Disassembly/Conversion Facility Liquid Waste Management Process Flow

DAAGTAITL. .ottt rtr ettt st e et e e e e et et et e e arassese e b e e s anseseensensanesnensanes E-156
Plutonium Conversion Facility Waste Management Process

FIoW DIagram .....cooucuineiiiiiiiett ettt et s E-161
Generic Mixed Oxide Fuel Fabrication Facility Liquid Waste Management

Process FIOW DIAZTAIN. .......occiieeueeiiieiieececeiceceee ettt et E-166
Generic Mixed Oxide Fuel Fabrication Facility Solid Waste Management

Process FIOW DIaZIAIM. .....cc.ccoevviiiiiiiieniirieieseet ettt et e et ss et seeaea E-166
Direct Disposition Alternative—Deep Borehole Complex Disposal Facility

Waste Management Process Flow Diagram. .........cccoccciuvvmvmnncecneeinenneniesieeeeesnennn E-170
Immobilized Disposition Alternative—Deep Borehole Complex Disposal Facility

Waste Management Process Flow Diagram. ........cccococevevmeeccnencenineciee e E-174
Immobilized Disposition Alternative—Ceramic Immobilization Facility Waste
Management Process Flow Diagram. .........c..cccocveinniniciceeceeeece e E-178
Vitrification Alternative—Vitrification Facility Waste Management Process Flow
DIAZTAM ...ttt et et sbe b e e aens et ereer e e sesses s et eneee E-183
Ceramic Immobilization Alternative—Waste Management Process Flow

DIAZTAIML. ....eoviiiiiiieietcer ettt sttt et s s st s et ea s e aea st ess s esseeensesesnsenas E-187
Evolutionary Light Water Reactor Alternative—Gaseous Waste Management

Process FIow DIagram. ...........ccoieiiiriierroinieieieieeteei ettt e e v es et eneneas E-196
Evolutionary Light Water Reactor Alternative—Liquid Waste Management

Process FIOW DIagIam. ..........coovieeeriiiririieiiecieeeteteeee et eee et E-196
Wind Distribution at Hanford Site, 1989-1990 (10-meter level). .......cooeeeeveeneeeennn... F-5
Wind Distribution at Nevada Test Site, 1991 (10-meter level). ..cocooecevvviveveieiriinenne. -7
Wind Distribution at Idaho National Engineering Laboratory, 1992

(10-MELET IEVEL). ottt ettt e e e e e eaeseeeae e F-9

xi



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Figure F.1.2.5-1
Figure F.1.2.6-1
Figure F.1.2.7-1
Figure F.1.2.8-1

Figure F.1.2.9-1
Figure G.4-1

Figure G.4-2
Figure G.4-3
Figure G.4-4
Figure G.4-5
Figure G.4-6

Figure H.2.1-1
Figure H.2.3-1
Figure H.3.1-1
Figure H.3.3-1
Figure H4.3-1
Figure H.4.3-2
Figure H.5.3-1

Figure I-1

Figure M.2.4-1
Figure M.2.5-1
Figure M.2.6-1

Figure M.2.7-1
Figure M.2.8-1

Figure M.2.9-1

Figure O0.3-1

Xii

Wind Distribution at Amarillo, 1991 (10-meter level). ...coooeevriiiiieeeee e F-11
Wind Distribution at Oak Ridge Reservation, 1990 (30-meter level). ....................... F-14
Wind Distribution at Savannah River Site, 1991 (61-meter level). .........ccooooooe... F-16
Wind Distribution at Rocky Flats Environmental Technology Site, 1990

(61-meter 1eVEl). .veiireiieieeecee ettt e e F-19
Wind Distribution at Los Alamos National Laboratory, 1991

(11.5-MBLET IEVEL). vt ettt ee et e et e st e e setr e s sae e s seeneans F-21
Typical Assembly of 6M, Type B Packaging for Plutonium

(Other Than Pits) or Highly Enriched Uranium. ........cccceocvrvvniiiieninieenienreee e G-20
Cargo Restraint Transporter Loaded With Drums. .........cccoeeiverivievevinineceiecceee e G-21
Assembly of FL, Type B Packaging for the Transport of Plutonium Pits. .................. G-22
AT-400A Packaging for the Transport of Plutonium Pits. ......c..ccceceiiirenenicccnineene G-23
Representation of the BUSS Cask for the Transport of Cesium Material. .................. G-24

Diagram of a Representative Spent Fuel Cask with Similar Characteristics to Be
Employed for the Transport of Immobilized Plutonium. ........cccccceveevvrereivnieirnnnecns G-25

Schematic of Waste Package Containing Canisters of Plutonium
IMmObILZEd QN GlASS. ..ottt ettt ettt e n e anens H-3

Thermal Comparison of Plutonium-Loaded Glass Waste Package Versus
Defense Waste Processing Facility Glass Waste Package. ......cccccocovevvrecnnen. e H4

Schematic of Waste Package Containing Canisters of Plutonium
Immobilized in Ceramiic. .......cccoeoiireerecirereee ettt ee e reseeee st ee st sr e s H-5

Thermal Comparison of Plutonium-Loaded Ceramic Waste Package Versus

Defense Waste Processing Facility Glass Waste Package. .......cccccovveevnnienieccceennnn. H-7
Effective Multiplication Factor (k.¢) of a Boiling Water Reactor Spent Fuel

WaASEE PACKAZE. ..c.eovenieiiteiecee ettt ettt et nnene H-8
Thermal Comparison of Peak Cladding Temperature of Boiling Water Reactor

Fuel Element Versus Uranium-Based Reactor Fuel Element. ..........cccoccooveniiiicnin. H-9
Thermal Comparison of Peak Cladding Temperature of Pressurized Water

Reactor Fuel Element Versus Uranium-Based Reactor Fuel Element. ....................... H-11
Mixed Oxide FUEl CYCIE. ....oocoviiriiiiire e cceec e eecasnae e resease e s s e cesssresessansesssnnneas -2
Location of Release Points and Maximum Receptors at Hanford Site. ...................... M-24
Location of Release Points and Maximum Receptors at Nevada Test Site. ................ M-34
Location of Release Points and Maximum Receptors at Idaho National

Engineering Laboratory. ...ttt e M-42
Location of Release Points and Maximum Receptors at Pantex Plant. ....................... M-54
Location of Release Points and Maximum Receptors at Oak Ridge

RESEIVATION. ..eiiiiiieiiiriiece et e et s te et sen e s s st e s s r e e s smeeees M-65
Location of Release Points and Maximum Receptors at Savannah

RIVET S, .oereeeeiiiieeieetectt et s s e sen e e s s meeens M-81
Vitrification Can-in-Canister Variant ProCess. .......ccocvvuieremrereeeenniesrcrreseeesnreseennnnsens 0-3



List of Figures

Figure O.3-2

Figure O.3-3
Figure O.3-4

Figure 0.4-1
Figure P.1-1
Figure P.1-2
Figure P.2.9.1-1
Figure P.2.9.1-2
Figure P.2.9.3-1
Figure P.2.12.1-1
Figure P.2.12.1-2

Can-in-Canister Material Flow Diagram for Operations at Savannah

RIVET SIEE. ..ottt ettt e seea st n et eb s sae e sbe e n e enenrenes 04
Savannah River Site F-Area Layout Showing Building 221-F. ........c.coccvivnininnenee 0-5
Savannah River Site S-Area Layout Showing Defense Waste Processing

FaCIlity. oooveeeee e 0-7
Ceramic Can-in-Canister Variant Process. ........cccccooveennene. e 0O-10

The Manzano Weapons Storage Area at Kirtland Air Force Base, New Mexico. ...... P-3

Layout of the Manzano Weapons Storage Area at Kirtland Air Force Base. .............. P-4

Offsite Populations in the Vicinity of the Manzano Weapons Storage Area. ............. P-10
Wind Direction and Speed at Albuquerque International Airport. .........ccocvevevevennene. P-11
Type D Storage Facility at the Manzano Weapons Storage Area. ..........ccccococvveniencns P-14
The Manzano Weapons Storage Area Region of Influence. ........cccccoeeeiiiiiienn, P-16

Minority and Low-Income Populations in the Manzano Weapons Storage Area
Region of INfIUENCE. .....ccoouiiiiiiiicie ettt P-18

xiii



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Xiv



List of Tables

Table B.1-1
Table B.1-2

Table B.1-3
Table B.14

Table B.1-5

Table B.1-6
Table B.1-7

Table B.1-8

Table B.1-9

Table B.1-10

Table B.1-11

Table B.1-12

Table B.1-13
Table B.1-14

Table B.1-15

Table B.1-16

Table B.1-17
Table B.1-18

Table B.1-19

Table B.1-20

Table B.2-1

LIST OF TABLES

Facility Requirements for the Upgrade Alternative at Hanford Site.......................

Facility Requirements for the Upgrade Alternative
at Idaho National Engineering Laboratory, Argonne National Laboratory-West....

Facility Requirements for the Upgrade Alternative at Pantex Plant ........................

Facility Requirements for the Upgrade Alternative at Oak Ridge
Reservation, Y—12 Plant........ccccoeoiiiieeeee ettt

Facility Requirements for the Upgrade Alternative at Savannah
RIVET STEE ...ceeeteet ettt ettt ettt ettt st a et et e et e s ae e s e s an e be e baaeraeans

Facility Requirements for the Consolidation Alternative at Hanford Site................

Facility Requirements for the Consolidation Alternative Option to
Construct a New Facility at Nevada Test Site..........ccoccoomvieieiieieeiececeeee,

Facility Requirements for the Consolidation Alternative Option to Modify
P-Tunnel at Nevada Test SIte........cccocoerviiiiieieceiiieiiccneiee et

Facility Requirements for the Consolidation Alternative
at Idaho National Engineering Laboratory ...........cccoccvevveiieeeiccecie e

Facility Requirements for the Consolidation Alternative Option to
Construct a New Facility at Pantex Plant..........ccoccovvoreeiniennenee e

Facility Requirements for the Consolidation Alternative Option to Modify
Existing and Construct New Facilities in Zone 12 South at Pantex Plant ...............

Facility Requirements for the Consolidation Alternative
at Savannah RIVET SHe ..ottt

Facility Requirements for the Collocation Alternative at Hanford Site....................

Facility Requirements for the Collocation Alternative Option to Construct a
New Facility at Nevada Test SIte........ccccvvvrrerriesvrrrererienieesireseeeseeeceeereereesesceseeneeans

Facility Requirements for the Collocation Alternative Option to Modify
P-Tunnel at Nevada Test Site.........cccocoveievniriireneinceenetecreeee e

Facility Requirements for the Collocation Alternative
at Idaho National Engineering Laboratory

Facility Requirements for the Collocation Alternative at Pantex Plant

Facility Requirements for the Collocation Alternative Option to
Construct a New Facility at Oak Ridge Reservation

Facility Requirements for the Collocation Alternative Option to

Construct a New Plutonium Storage Facility at Oak Ridge Reservation;

Modify or Maintain Existing Highly Enriched Uranium Storage Facilities

ALY =12 PIANE. ..ttt r e r ettt

Facility Requirements for the Collocation Alternative at Savannah
RIVET STttt bt

Xv



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table B.2-2
Table B.2-3
Table B.3-1

Table B.3-2

Table B.3-3

Table B.34
Table B.3-5
Table B.3-6

Table B.3-7

Table C.1.1.1-1

Table C.1.1.1-2

Table C.1.1.1-3

Table C.1.1.14

Table C.1.1.2-1

Table C.1.1.2-2

Table C.1.1.2-3

Table C.1.1.3-1

Table C.1.1.3-2

Table C.1.1.3-3

Table C.1.1.34

Table C.1.1.3-5

Table C.1.1.3-6

Xxvi

Facility Requirements for the Plutonium Conversion Facility............cc.ccoeuveruennnnn. B-18
Facility Requirements for the Mixed Oxide Fuel Fabrication Facility .................... B-19
Facility Requirements for the Deep Borehole Complex—Direct Disposition
AREINALIVE ...c.iieiiiiieetec ettt ettt et ns B-20
Facility Requirements for the Deep Borehole Complex—Immobilized

Disposition AILEIMNALIVE .........cocuicueriiirieniiriirieecteet ettt B-21
Facility Requirements for the Ceramic Immobilization

Facility—Immobilized Disposition Alternative...........c.cceeeeeeieieneeeieeeeiee e, B-22
Facility Requirements for the Vitrification Alternative ............c.cceceevevcennninniennnnnen. B-22
Facility Requirements for the Ceramic Immobilization Altemnative........................ B-23

Facility Requirements for the Electrometallurgical Treatment Alternative
(Glass-Bonded ZEOMLE) ........cocevieeeereeeteeieeeeeeetee et eee et e e et e s B-23

Facility Requirements for the Evolutionary Light Water Reactor
AREIMATIVE ...ttt et sttt et ee e et e et a s e saeeane e eeeens B-24

Materials/Resources Required During Construction of the Upgrade Without
Rocky Flats Environmental Technology Site Plutonium or Los Alamos
National Laboratory Plutonium Subalternative...........cccocvvvrievenreenenrnccereeieene C-2

Materials/Resources Required During Construction of the Upgrade With
All or Some Rocky Flats Environmental Technology Site Plutonium and
Los Alamos National Laboratory Plutonium Subalternative ............ccccccoccenmncnnee. Cc-3

Materials/Resources Required During Construction of the Consolidation
AMEIMALIVE ....eeiiiieeeieieece ettt ettt ettt e et e st st e e et e see e e eseeeneesnenasearans cH4

Materials/Resources Required During Construction of the Collocation
FN 173 ¢ 1F: 10 1 OO C-5

Materials/Resources Required During Construction of the Pit
Disassembly/Conversion Facility.......... bbb e C-6

Materials/Resources Required During Construction of the Plutonium
Conversion FaCIlity ...cc.ceciceveerirrererererrire e s sce e ieesseessae s e eas e e aesenee s e enenns C-6

Materials/Resources Required During Construction of the Mixed Oxide
Fuel Fabrication Facility ........cccooooieieieoieni et C-7

Materials/Resources Required During Construction of the Deep
Borehole Complex—Direct Disposition Alternative .........cccoceeereieeeiercceseecieieenee C-8

Materials/Resources Required During Construction of the Deep Borehole
Complex—Immobilized Disposition ALLEINAtiVe .........c.ccceeeecrerercnnerenecienannens C-8

Materials/Resources Required During Construction of the Ceramic
Immobilization Facility—Immobilized Disposition Alternative ..............cccceeeenen. C-9

Materials/Resources Required During Construction of the Vitrification
ABINAIVE ...ttt seces e e e s e sbestsesessesastessaseesansasastessasnansanteessssnennensen Cc-9

Materials/Resources Required During Construction of the Ceramic
Immobilization AREIMAIVE .......ccveirreeericeciieereecie sttt et et st en C-10

Materials/Resources Required During Construction of the Electrometallurgical
Treatment Alternative (Glass-Bonded Zeolite)......o.ooovviiuueiiiiiiiiieeeeiiiee e C-10



List of Tables

Table C.1.1.3-7

Table C.1.1.3-8

Table C.1.2.1-1

Table C.1.2.1-2

Table C.1.2.1-3

Table C.1.2.1-4

Table C.1.2.1-5

Table C.1.2.1-6

Table C.1.2.1-7

Table C.1.2.1-8

Table C.1.2.1-9

Table C.1.2.1-10

Table C.1.2.1-11

Table C.1.2.1-12

Table C.1.2.1-13

Table C.1.2.1-14

Table C.1.2.1-15

Table C.1.2.1-16

Table C.1.2.1-17

Table C.1.2.1-18

Materials/Resources Required During Construction of the Partially
Completed Light Water Reactor AIEMALIVE ........cc.coveeerreerereeeeriieiereee e C-11

Materials/Resources Required During Construction of the Evolutionary
Light Water Reactor AIternative ..........ccceereeieeierciereneeeee s e e C-11

Employment Required During Construction of the Upgrade Alternative at
HANTOTA ST ...ttt te et evs et s et e eseseaeene e seee s C-12

Employment Required During Construction of the Upgrade Alternative at
Idaho National Engineering Laboratory, Argonne National Laboratory-West........ C-12

Employment Required During Construction of the Upgrade Alternative at
Pantex Plant..........ooioieer e C-12

Employment Required During Construction of the Upgrade Alternative at
0ak Ridge RESEIVAION. .....coi e ettt sttt ettt nees C-13

Employment Required During Construction of the Upgrade Alternative
at Savannah RIVET SIte .......c.ccirireicc e C-13

Employment Required During Construction of the Consolidation Alternative
at Hanford Site ...t C-13

Employment Required During Construction of the Consolidation Alternative
Option to Construct a New Facility at Nevada Test Site ........cccecveveevicvevieeeenenee. C-13

Employment Required During Construction of the Consolidation Alternative
Option to Modify P-Tunnel at Nevada Test Site.........cccoccovenrmrennrrreiiiiccceee, C-14

Employment Required During Construction of the Consolidation Alternative
at Idaho National Engineering Laboratory...........ccoovveeveriveenveneneieceeseeeeeen C-14

Employment Required During Construction of the Consolidation Alternative
Option to Construct a New Facility at Pantex Plant............ccccocovvveeieeeiciicreneee, C-14

Employment Required During Construction of the Consolidation Alternative
Option to Modify Existing and Construct New Facilities in Zone 12 South
AL PANteX PLaNt.......cooooiiiie et C-14

Employment Required During Construction of the Consolidation Alternative
at Savannah RIVET Site ........cccivviiivcineiiienicstcecece st C-15

Employment Required During Construction of the Collocation Alternative
at HaNFOId Site ....c..oeeiiiirieeecreere ettt et e et ea e C-15

Employment Required During Construction of the Collocation Alternative
Option to Construct a New Facility at Nevada Test Site ..........occeuvveveererceeerernnene.. C-15

Employment Required During Construction of the Collocation Alternative
Option to Modify P-Tunnel at Nevada Test Site..........ccocoeveveveeierevecieecceecceae C-15

Employment Required During Construction of the Collocation Alternative
at Idaho National Engineering Laboratory..........ceccceevinininiceccinnececeeecvee s C-16

Employment Required During Construction of the Collocation Alternative
At Pantex PIANT.........cooooiiiiiiicie ettt et C-16

Employment Required During Construction of the Collocation Alternative

Option to Construct a New Plutonium Storage Facility at Oak Ridge

Reservation; Maintain Existing Highly Enriched Uranium Storage

Facilities at Y—12 PIant ........ccccccortririniniereeieinee ettt C-16



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table C.1.2.1-19

Table C.1.2.1-20

Table C.1.2.2-1

Table C.1.2.2-2

Table C.1.2.2-3

Table C.1.2.3-1

Table C.1.2.3-2

Table C.1.2.3-3

Table C.1.2.34
Table C.1.2.3-5

Table C.1.2.3-6

Table C.1.2.3-7

Table C.1.2.3-8

Table C.2.1.1-1

Table C.2.1.1-2

Table C.2.1.1-3
Table C.2.1.14
Table C.2.1.2-1

Table C.2.1.2-2
Table C.2.1.2-3

Table C.2.1.3-1

Table C.2.1.3-2

Xviii

Employment Required During Construction of the Collocation Alternative
Option to Construct a New Facility at Oak Ridge Reservation ..........cc.occonicnnncne.

Employment Required During Construction of the Collocation Alternative
at Savannah RIVET SIe .....coueviiiiieeiiteiteie e crcecrve ettt

Employment Required During Construction of the Pit Disassembly/Conversion
FACIIEY ... ettt s b e

Employment Required During Construction of the Plutonium Conversion
FACIIILY ..ottt ettt e et

Employment Required During Construction of the Mixed Oxide Fuel
Fabrication FacCility ........ccccivuerieiecieiernrrrriiccee ettt

Employment Required During Construction of the Deep Borehole
Complex—Direct Disposition AIEIMALIVE...........ccvuiriiiirieitiieee e

Employment Required During Construction of the Deep Borehole
Complex—Immobilized Disposition AItEINatiVe ..........ccooeeveemiieiinieieineciieienees

Employment Required During Construction of the Ceramic Immobilization
Facility—Immobilized Disposition AIternative...........cooceeeieieiieniinieinieicneeee

Employment Required During Construction of the Vitrification Alternative..........

Employment Required During Construction of the Ceramic Immobilization
AEIMALIVE ...ttt et svesatos e sbs et b st e et

Employment Required During Construction of the Electrometallurgical
Treatment Alternative (Glass-Bonded Zeolite).........coveeivveeenvinivecciienniiciiiininenen,

Employment Required During Construction of the Partially Completed
Light Water Reactor AIErNative ...........ccooveviiiiinieiiiicieeee it

Employment Required During Construction of the Evolutionary Light Water
REACLOr AIEINALIVE ....c..eeveereeniiereceieteit ettt b s st e

Utilities Required During Operation of the Upgrade Without Rocky Flats
Environmental Technology Site Plutonium or Los Alamos National Laboratory
Plutonium SubalterNatiVe .........c.ccoceeeeierereierercsrcciesie st

Utilities Required During Operation of the Upgrade With All or Some
Rocky Flats Environmental Technology Site Plutonium and Los Alamos
National Laboratory Plutonium Subalternative...........cc.coeerirreerivrmisiesimniececccee

Utilities Required During Operation of the Consolidation Alternative ...................
Utilities Required During Operation of the Collocation Alternative .......................

Utilities Required During Operation of the Pit Disassembly/Conversion
FaCIIIty ...coeceec ittt e e

Utilities Required During Operation of the Plutonium Conversion Facility ...........

Utilities Required During Operation of the Mixed Oxide Fuel Fabrication
FACTIIEY ...eevetee ettt b et ettt sr e et s b b

Utilities Required During Operation of the Deep Borehole Complex—Direct
Disposition AIEIMAIVE .......ccerviviniiieeerieiieee st

Utilities Required During Operation of the Deep Borehole
Complex—Immobilized Disposition Alternative ...........ccecvemeiriinnresnenicesneen



List of Tables

Table C.2.1.3-3

Table C.2.1.3-4
Table C.2.1.3-5

Table C.2.1.3-6

Table C.2.1.3-7

Table C.2.2.1-1

Table C.2.2.1-2

Table C.2.2.1-3
Table C.2.2.1-4
Table C.2.2.2-1

Table C.2.2.3-1

Table C.2.2.3-2

Table C.2.2.3-3

Table C.2.2.3-4
Table C.2.2.3-5

Table C.2.2.3-6

Table C.2.2.3-7

Table C.2.3.1-1
Table C.2.3.1-2
Table C.2.3.1-3
Table C.2.3.2-1

Table C.2.3.2-2

Table C.2.3.2-3

Utilities Required During Operation of the Ceramic Immobilization
Facility—Immobilized Disposition Alternative.........cccveeemeceiiiniininenicnnccesnene. C-23

Utilities Required During Operation of the Vitrification Alternative....................... C-24

Utilities Required During Operation of the Ceramic Immobilization
ALEIMIALIVE ...ttt re ettt st seaes e ebbe s e e e e s e e someeesmar e neesraeenneas C-24

Utilities Required During Operation of the Electrometallurgical Treatment
Alternative (Glass-Bonded ZeOlite) ........uueueueeeeermemimiieieieeeiiiiieiieeeeeeeeee e e C-24

Utilities Required During Operation of the Evolutionary Light Water
ReaCtOr AIEITIALIVE ....coeiiiiiireerireieciecrt e ettt e e e et eee e e e stesareeeas C-25

Chemicals Required During Operation of the Upgrade
Without Rocky Flats Environmental Technology Site Plutonium or
Los Alamos National Laboratory Plutonium Subalternative .........cccooeveneeenncneeenn C-26

Chemicals Required During Operation of the Upgrade With All or Some
Rocky Flats Environmental Technology Site Plutonium and Los Alamos

National Laboratory Plutonium Subalternative.........ccccoeeueeeveceevvereeeeiecieceee e C-28
Chemicals Required During Operation of the Consolidation Alternative ............... C-30
Chemicals Required During Operation of the Collocation Alternative ................... C-32
Chemicals Required During Operation of the Mixed Oxide Fuel Fabrication

FACTIILY -ttt ettt et eeen C-34
Chemicals Required During Operation of the Deep Borehole

Complex—Direct Disposition AltEINAtiVe...........cveeretrrerirrenrercerereneesreneeneeeneeseenes C-35
Chemicals Required During Operation of the Deep Borehole

Complex—Immobilized Disposition AIternative ...........cccccoeeeerrereeriecvvnrerenereeens C-35
Chemicals Required During Operation of the Ceramic Immobilization
Facility—Immobilized Disposition Alternative.......c.ccoceeemrerieereeeeneeee e C-36
Chemicals Required During Operation of the Vitrification Alternative................... C-36
Chemicals Required During Operation of the Ceramic Immobilization

AEINALIVE ...ttt ettt ee et s et e st e et e s et e et e satssnesansssasssessssens C-37
Chemicals Required During Operation of the Electrometallurgical Treatment
Alternative (Glass-Bonded Zeolite) .........co.ccveevieiiniiniiiiicieeceeeeereeeret e C-37
Chemicals Required During Operation of the Evolutionary Light Water

Reactor AIMEIMAtIVE ........cccciiiiiii ettt ne e e sae e C-38
Employment Required During Operation of the Upgrade Altemative .................... C-39
Employment Required During Operation of the Consolidation Alternative............ CH40
Employment Required During Operation of the Collocation Alternative ............... C40
Employment Required During Operation of the Pit Disassembly/Conversion

FaCIIIEY 1. veteee et ettt re e e s e s e et e sr e s e s e eabseanenareetesrteennneneeas .C-41
Employment Required During Operation of the Plutonium Conversion

FACIIEY -ttt et sttt et e et be e et e as et e s e nnteneens C-41
Employment Required During Operation of the Mixed Oxide Fuel Fabrication

FACIIILY «. ottt ettt ettt e ee s eresnbenas C42

X1x



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table C.2.3.3-1

Table C.2.3.3-2

Table C.2.3.3-3

Table C.2.3.34
Table C.2.3.3=-5

Table C.2.3.3-6

Table C.2.3.3-7

Table E.1.1-1
Table E.1.4-1

Table E.2.1-1
Table E.2.1-2
Table E.2.1-3
Table E.2.14
Table E.2.1-5
Table E.2.1-6

Table E.2.1-7

Table E.2.1-8
Table E.2.1-9

Table E.2.1-10

Table E.2.1-11

Table E.2.1-12
Table E.2.1-13
Table E.2.1-14
Table E.2.2-1
Table E.2.2-2

Table E.2.2-3
Table E.2.3-1

XX

Employment Required During Operation of the Deep Borehole

Complex—Direct Disposition AIEINAtiVe. ........ccccveeeierieiirieeienicreeeeresreeecreeeeernnan C-42
Employment Required During Operation of the Deep Borehole
Complex—Immobilized Disposition AIternative ...........cccocvevveceeeiienccereee e, C43
Employment Required During Operation of the Ceramic Immobilization
Facility—Immobilized Disposition Alternative..............cccveueeeeeeeeeereeecrceeenrsnene Cc-43
Employment Required During Operation of the Vitrification Alternative .............. Cc43
Employment Required During Operation of the Ceramic Immobilization

AIErnative .....cocoveeererce e, SO OO C-44
Employment Required During Operation of the Electrometallurgical

Treatment Alternative (Glass-Bonded Zeolite)..........oooovveiiviiieieceeeeeeeeeeeeeen. C-44
Employment Required During Operation of the Evolutionary Light Water

Reactor AILEINAtIVE ..ottt e C44
WaSLE CAEGOTIES........ceeneeeiieiereri et sret et eae et e e e bt et e e e sae e anesrrennenrenes E-1
Low-Level Waste Disposal Land Usage Factors for Department of

ENEIZY SIES...c.ooiiie ettt ae e r ettt eneneas E-9
Spent Nuclear Fuel Inventory at Hanford Site.........cccoeovoeeeeenerciicccceve E-20
High-Level Waste Inventory at Hanford Site .........cccceeveeeieviecceeiceccececee, E-20
High-Level Waste Treatment Facilities at Hanford Site...........c.ccocooeereevevierennnennnn. E-21
High-Level Waste Storage Facilities at Hanford Site ...........ccooveeevvevierevicieceencnnee, E-21
Transuranic and Mixed Transuranic Waste Inventory at Hanford Site ................... E-22
Transuranic and Mixed Transuranic Waste Treatment Facilities at

Hanford SIte .....coc.oiriiii ittt et ce e e ettt een E-22
Transuranic and Mixed Transuranic Waste Storage Facilities at

Hanford SIE .......ccooieeiie ettt ettt E-23
Mixed Low-Level Waste Inventory at Hanford Site...........c.ooccovieveeviiiierceeeennee. E-23
Low-Level Waste and Mixed Low-Level Waste Treatment Facilities

At HANFOIA SIHE ...ttt ettt E-24
Low-Level Waste and Mixed Low-Level Waste Disposal Facilities

at Hanford ST ........c.oouiruiiiiiciec ettt sttt e E-25
Low-Level Waste and Mixed Low-Level Waste Storage Facilities at

HAan{ord STE ......oovveeeiee ettt E-26
Hazardous Waste Treatment Facilities at Hanford Site ..........cccccoveeieveeiiiercenne. E-26
Hazardous Waste Storage Facility at Hanford Site..........coevvvvevieceniicrieiiieeeene. E-27
Hazardous Waste Quantities Shipped Offsite in 1994 at Hanford Site.................... E-27
Mixed Transuranic Waste Storage Facility at Nevada Test Site........ccccoeeeeerernnen. E-31
Low-Level and Mixed Low-Level Waste Storage and Disposal Facilities

at Nevada Test SIE........c.oiiiiiiciieieie ettt b bt E-31
Mixed Low-Level Waste Inventories at Nevada Test Site ..........cccoveveveeceeieniennnne. E-32
High-Level Waste Inventory at Idaho National Engineering Laboratory................ E-41



List of Tables

Table E.2.3-2

Table E.2.3-3

Table E.2.3—4

Table E.2.3-5

Table E.2.3-6

Table E.2.3-7

Table E.2.3-8

Table E.2.3-9

Table E.2.3-10

Table E.2.4-1
Table E.2.4-2
Table E.2.4-3
Table E.2.44
Table E.2.4-5
Table E.2.4-6

Table E.2.4-7
Table E.2.4-8
Table E.2.4-9

Table E.2.4-10

Table E.2.4-11

Table E.2.5-1
Table E.2.5-2
Table E.2.5-3
Table E.2.5-4
Table E.2.5-5
Table E.2.5-6
Table E.2.5-7

High-Level Waste Treatment Facilities at Idaho National Engineering

LabOTatorY ....couiiiiiiitiiiniiii e tctricercve sttt csasne st e e e sessneneesaessesaessasseseanassesnen E-41
High-Level Waste Storage Facilities at Idaho National Engineering

LaDOTALOTY <.ttt ettt et e e taetseneest et s et eeretesseesaens E42
Transuranic and Mixed Transuranic Waste Inventory at Idaho National

Engineering Laboratory........ccccevriereeieneieeee ettt E—42
Transuranic and Mixed Transuranic Waste Treatment Facilities at

Idaho National Engineering Laboratory...........cccciveeieeevereieniecreeeeeere e E43
Transuranic and Mixed Transuranic Waste Storage Facilities at Idaho

National Engineering Laboratory............c.coccccoiiiiiiiiiiininncceeeee E-44
Mixed Low-Level Waste Inventory at Idaho National Engineering

LADOTALOTY ...ttt sttt ettt a et e s sas st ars g e aeebeaa E-44
Mixed Low-Level Waste and Low-Level Waste Treatment Facilities

at Idaho National Engineering Laboratory.........ccccooeeeeevceneenenenieceseceee, E45
Mixed Low-Level Waste and Low-Level Waste Storage Facilities at

Idaho National Engineering Laboratory.........ccoceeeieeieeiecienieeeeeeieetc e eres s E—47
Hazardous Waste Quantities Shipped Offsite in 1994

at Idaho National Engineering Laboratory..........cccocveviveerrvceenienieesenes e E48
Waste Treatment Facilities and Capabilities at Pantex Plant...........ccccooeeneiennnnnn, E-52
Waste Storage Facilities at Pantex Plant.........c..ccocvveeiiecicciniernennneeeneee E-53
Low-Level Waste Streams at Pantex Plant ..........cccocovvveivrivvrecnecciieciieeee e E-54
Low-Level Waste Inventory at Pantex Plant...........ccocecevreeveeniromsnrieesesneeeecenene E-55
Mixed Low-Level Waste Streams at Pantex Plant............coccocoiveeiicieiiniiecns, E-56
Organic Liquid Waste Streams Candidates for Commercial Treatment

ANd/Or DISPOSAL......ceiiiieieiee ettt ettt e ene et s et a e eee e E-58
Mixed Low-Level Waste Inventory at Pantex Plant..........c.ccccoeveveevevrvicieieieneenee. E-59
Hazardous Waste Inventory at Pantex Plant .............cccooovieeieieiecienreieciee E-60
Hazardous Quantities Shipped Offsite in 1994 at Pantex Plant.............ccoeun...... E-61
Class 1 Non-Resource Conservation and Recovery Act Hazardous

Waste Inventory at Pantex Plant ............ocvoviiieieeinieneceecteneeere et e E-61
Class 2 Nonhazardous Waste Disposal in Amarillo Landfill

From Pantex PIant ..ot E-62
Low-Level and Mixed Low-Level Waste Treatment Facilities at Y-12 Plant......... E-78
Low-Level and Mixed Low-Level Waste Storage Facilities at Y-12 Plant ............ E-80
Mixed Low-Level Waste Inventory at Y=12 Plant ............cccccoeeereereeeerceriieneennee. E-82
Hazardous Waste Treatment Facilities at Y=12 Plant............cc.ccoeeeveeeireererenrennenee, E-82
Hazardous Waste Storage Facilities at Y=12 Plant............cc.ccocvovvveiiicceeeeene. E-83
Reactor-Irradiated Nuclear Material Inventory at Oak Ridge Reservation.............. E-84

Transuranic and Mixed Transuranic Waste Inventory at Oak Ridge National
LaDOTALOIY ...ttt ettt e s b e s s ean e tnes s ssns e s saeeeeenen E-84



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table E.2.5-8

Table E.2.5-10

Table E.2.5-11
Table E.2.5-12

Table E.2.5-13
Table E.2.5-14
Table E.2.5-15

Table E.2.5-16

Table E.2.5-17
Table E.2.5-18
Table E.2.6-1
Table E.2.6-2
Table E.2.6-3
Table E.2.64

Table E.2.6-5

Table E.2.6-6

Table E.2.6-7

Table E.2.6-8

Table E.2.6-9
Table E.2.6-10
Table E.2.6-11
Table E.3.1-1
Table E.3.1-2
Table E.3.1.1-1

xxi1

Transuranic and Mixed Transuranic Waste Storage Facilities at Oak Ridge
National Laboratory .......coeoviieeeeeeeeeeee ettt s E-85

Low-Level, Mixed Low-Level, and Transuranic Waste Treatment Facilities

at Oak Ridge National Laboratory .........c.ccovieoiimiinmnenienenecccteeece e e E-86
Low-Level, Mixed Low-Level, and Hazardous Waste Storage Facilities

at Oak Ridge National Laboratory ......c.cc.ccccceveririicieniieneceneeneieeeccteecesen e e E-87
Low-Level Waste Disposal Facilities at Oak Ridge National Laboratory ............... E-88
Mixed Low-Level Waste Inventory at Oak Ridge National Laboratory

(Resource Conservation and Recovery Act- and State-Regulated)......................... E-88
Hazardous Waste Treatment Facilities at Oak Ridge National Laboratory ............. E-89
Hazardous Waste Storage Facilities at Oak Ridge National Laboratory ................. E-89
Low-Level, Mixed Low-Level, and Hazardous Waste Treatment Facilities

AU K25 STE ettt e e ee st e e s e ae s e s sttt e s s e et e e e e e bbe e s aneaeeaneraneenaaees E-90
Low Level, Mixed Low-Level, and Hazardous Waste Storage Facilities

At K=25 SHe ..o, OO E-91
Low-Level Waste Storage Facilities at K~25 Site .........cccoceviniiicicininniccenicecee. E-95
Mixed Low-Level Waste Inventory at K—25 Site.......cccooiiriiniiniiiiiiieec e, E-96
High-Level Waste Inventory at Savannah River Site ... E-107
High-Level Waste Treatment Facilities at Savannah River Site..........cccoceevnieeneeen. E-107
High-Level Waste Storage Facilities at Savannah River Site.........ccccoccenececcrcnene. E-108
Transuranic and Mixed Transuranic Waste Inventory at Savannah River

a0 ettt e bttt ee e tese ettt e s e ittt e e e ———eeeaatbarer e —rreaa e —tae s aabessasarantennenaanens E-108
Transuranic and Mixed Transuranic Waste Treatment Facilities at Savannah

) AT S L (=TSRRI E-108
Transuranic and Mixed Transuranic Waste Storage Facilities at Savannah

RIVET STttt et e ettt eeeresase e reeeeessaseassasbsteesesenssasesnaasbeeessesssssaneanasnrnens E-109
Low-Level and Mixed Low-Level Waste Treatment Facilities at Savannah

RIVET ST ..ttt ee et sa s e sase s sesasseeeeeaeeeseseaseesesenenesesensnsnnnns E-109
Low-Level and Mixed Low-Level Waste Storage Facilities at Savannah

RIVET SEE ..ottt es sttt e st rr e s eessabr e s e absness s s banesbasessessrarnnssenarnns E-110
Waste Disposal at Savannah RIVer SIe .......ccccooceiemiiiimniniiinccciceeccc e E-111
Mixed Low-Level Waste Inventory at Savannah River Site.......c..coceeveeiceniinnnn. E-111
Hazardous Waste Storage Facilities at Savannah River Site .........ccccccceveecvneennne. E-112
Waste Types Generated From Long-Term Storage of Plutonium ..........cccccceeeeeee. E-114
Waste Types Generated From Long-Term Storage of Uranium............cccccceeeeeee E-115

Estimated Waste Volumes for the Upgrade Without Rocky
Flats Environmental Technology Site Plutonium or Los Alamos
National Laboratory Plutonium Subalternative at Hanford Site ..........cccccccveneenene. E-116



List of Tables

Table E.3.1.1-2

Table E.3.1.1-3
Table E.3.1.1-4

Table E.3.1.1-5

Table E.3.1.1-6

Table E.3.1.1-7

Table E.3.1.1-8

Table E.3.1.1-9

Table E.3.1.2-1

Table E.3.1.2-2

Table E.3.1.2-3

Table E.3.1.2-4

Table E.3.1.2-5

Table E.3.1.2-6

Table E.3.1.2-7

Table E.3.1.3-1

Table E.3.1.3-2

Estimated Waste Volumes for the Upgrade Without Rocky Flats

Environmental Technology Site Plutonium or Los Alamos National

Laboratory Subalternative at Idaho National Engineering Laboratory,

Argonne National Laboratory-West.........cccoioeeiirrerereneiceeneeeeece e seesernaer e

Estimated Waste Volumes for the Upgrade Altemnative at Pantex Plant..................

Estimated Waste Volumes for the Upgrade Without Rocky Flats
Environmental Technology Site Plutonium or Los Alamos National
Laboratory Subalternative at Y—12 Plant ...........ccccoooorviimieiinrcrcceeceeereeenene

Estimated Waste Volumes for the Upgrade With All or Some
Rocky Flats Environmental Technology Site Plutonium and Los Alamos
National Laboratory Plutonium Subalternative at Hanford Site...........ccccccvevnnennen.

Estimated Waste Volumes for the Upgrade With All or Some

Rocky Flats Environmental Technology Site Plutonium and Los Alamos
National Laboratory Plutonium Subalternative at Idaho National Engineering
Laboratory, Argonne National Laboratory-West.......c.cccvviinnnniininnnninnenneen

Estimated Waste Volumes for the Upgrade With Rocky Flats
Environmental Technology Site Plutonium Pit Subalternative at Pantex Plant ......

Estimated Waste Volumes for the Upgrade With Rocky Flats Environmental
Technology Site Non-Pit Plutonium Subaltemative at Savannah River Site ..........

Estimated Waste Volumes for the Upgrade With All or Some Rocky Flats
Environmental Technology Site Plutonium and Los Alamos National
Laboratory Plutonium Subalternative at Savannah River Site........c.cocovinvcnnenccens

Estimated Waste Volumes for the Consolidation Alternative—Constructing
a New Facility at Hanford Site.........ccovviieoieieeceteerecceece et e e tee s anae e e

Estimated Waste Volumes for the Consolidation Alternative—Modifying
P-Tunnel and Constructing New Material Handling Building at Nevada
TEST STttt bbb et a b s b s as b e s e eas

Estimated Waste Volumes for the Consolidation Alternative—Constructing a
New Facility at Nevada Test Site......ccccuerveireerirrrererenenercreeeenteeeesesseeesenseesenenne

Estimated Waste Volumes for the Consolidation Alternative—Constructing
a New Facility at Idaho National Engineering Laboratory .........cc.cccouienevveciicinnncns

Estimated Waste Volumes for the Consolidation Altemative—Modifying
Existing and Constructing a New Facility in Zone 12 South at Pantex Plant..........

Estimated Waste Volumes for the Consolidation Alternative—Constructing
a New Facility at Pantex PIant ........cccooovveerieiniriieniinnerieeciesserieereerssseessssssesssnsenesses

Estimated Waste Volumes for the Consolidation Alternative—Constructing
a New Facility at Savannah RIVEr Site.........cccoviriviniiinmiiniinicncnicincccsceeeenees

Estimated Waste Volumes for the Collocation Alternative—Constructing
a New Facility at Hanford Site.........ocooooeiiieoiee e

Estimated Waste Volumes for the Collocation Alternative—Modifying
P-Tunnel and Constructing New Material Handling Building at Nevada
TESE SIEE..uciecieceirint ittt sttt er et e et sat e e e saessesae e s et e e seae e s eaa e m e e amnans

XX1il



Storage and Disposition of Weapons-Usable

Fissile Materials Final PEIS

Table E.3.1.3-3

Table E.3.1.34

Table E.3.1.3-5

Table E.3.1.3-6

Table E.3.1.3-7

Table E.3.1.3-8

Table E.3.2.1-1
Table E.3.2.2-1
Table E.3.2.3-1

Table E.3.3.1-1

Table E.3.3.2-1

Table E.3.3.3-1

Table E.3.3.4-1
Table E.3.3.5-1

Table E.3.3.6-1

Table E.3.3.7-1

Table E.3.3.7-2

Table F.1.2.1-1

Table F.1.2.2-1
Table F.1.2.3-1

Table F.1.2.4-1

Table F.1.2.5-1

XX1v

Estimated Waste Volumes for the Collocation Alternative—Constructing a
New Facility at Nevada Test Site.......ccccovieeiereiieieeceeceeiere ettt en e E-141

Estimated Waste Volumes for the Collocation Alternative—Constructing a
New Facility at Idaho National Engineering Laboratory ..........ccccevevveeeveecuveceeene.n. E-142

Estimated Waste Volumes for the Collocation Alternative—Constructing a
New Facility at Pantex Plant ..........cccoooovieiiiiiiie et E-143

Estimated Waste Volumes for the Collocation Alternative—Constructing a
New Plutonium Storage Facility; Maintaining or Upgrading Y-12 Plant ............... E-144

Estimated Waste Volumes for the Collocation Alternative—Constructing a
New Plutonium and Highly Enriched Uranium Storage Facility at Oak

RidZE RESEIVALION .....eruieierieeiiiecerrrr et ee st sttt et e s e eeneee e E-145
Estimated Waste Volumes for the Collocation Alternative—Constructing a

New Facility at Savannah RIiVer Site..........ccooirieeineciiieieeeieicee e E-146
Estimated Waste Volumes for Pit Disassembly/Conversion Facility ...................... E-154
Estimated Waste Volumes for Plutonium Conversion Facility ...............cooooee...... E-160
Estimated Waste Volumes for the Generic Mixed Oxide Fuel Fabrication

FACIHIEY ..ottt ettt E-165
Estimated Waste Volumes for the Direct Disposition Alternative—Deep

BOrehole COMPIEX........oooieeiiieeiie ettt st s e E-169
Estimated Waste Volumes for the Immobilized Disposition

Alternative—Deep Borehole Complex ........cccoouveeeirenenienieeeeieeeeeee e E-173
Estimated Waste Volumes for the Immobilized Disposition

Alternative—Ceramic Immobilization Facility ........cccoeeverveeriverrieriicncriresressraenens E-177
Estimated Waste Volumes for the Vitrification Alternative ...........cccccoeovuveevnnnnnnnee. E-182
Estimated Waste Volumes for the Ceramic Immobilization

ANEIMALIVE .....oveiiciret ettt ettt s et s st e e e s esseneeesnenens E-186
Estimated Waste Volumes for Electrometallurgical Treatment

ACIMALIVE ..ottt e ae et e e et e eas s e e sesesesbeenesnssansessessssenea E-191
Estimated Spent Nuclear Fuel and Waste Volumes for the Evolutionary

Light Water Reactor (Large) ARErnative .........ceeeeverieenrveeeceeeeceeeceeeeeeeeee e E-194
Estimated Spent Nuclear Fuel and Waste Volumes for the Evolutionary

Light Water Reactor (Small) Alternative...........c..cccovevvviriinncnncciceeeereeneceiens E-195
Ambient Air Quality Standards Applicable to Existing Department of Energy

SHEES oottt ettt et et ettt e et ettt e e e tee et e b e enesne et s et e etnenresnteas F-3
Emission Rates of Criteria and Toxic/Hazardous Pollutants at Hanford Site........... F-6
Emission Rates of Criteria and Toxic/Hazardous Pollutants

At Nevada Test SIe....cuuimreirerierie ettt ettt ettt ereen e nes s F-8
Emission Rates of Criteria and Toxic/Hazardous Pollutants

at Idaho National Engineering Laboratory ............cccceceeeriircvnieveseeceeece e, F-10

Emission Rates of Criteria and Toxic/Hazardous Pollutants
AL PaNUeX PIAN...ooeeieeiiieiieee et et e e st s e eeeeeee e e e e e e e e e e e s e eneaeean F-12



List of Tables

Table F.1.2.6-1

Table F.1.2.7-1

Table F.1.2.8-1

Table F.1.2.9-1

Table F.1.3-1
Table F.1.3-2
Table F.1.3-3

Table F.1.3-4
Table F.1.3-5
Table F.1.3-6

Table F.1.3-7

Table F.1.3-8

Table F.1.3-9
Table F.1.3-10
Table F.1.3-11

Table F.1.3-12
Table F.1.3-13

Table F.1.3-14
Table F.2.1-1

Table F.2.5-1

Table F.2.6-1

Table G.1.2.4-1

Table G.2-1

Table G.2-2

Table G.2-3

Emission Rates of Criteria and Toxic/Hazardous Pollutants at Oak Ridge
RESEIVALION ..c..oeeeciirieeerteritrer e erre e te s e et s st re e e e bes e e e s e essasnsessaneesnesssnnesas F-15

Emission Rates of Criteria and Toxic/Hazardous Poliutants
at SAvaNNAN RIVET SILE ...ttt ettt e s et e s e eeeeenene e e F-18

Emission Rates of Criteria and Toxic/Hazardous Pollutants

Emission Rates of Criteria and Toxic/Hazardous Pollutants at
Los Alamos National Laboratory

Emission Rates of Pollutants for Upgrade of Existing Facilities.............cccccoveeeneevee. F-23
Emission Rates of Pollutants for the Consolidated Plutonium Storage Facility ...... F-24

Emission Rates of Pollutants for the Collocated Plutonium and Highly Enriched

Uranium Storage Facillties. .........cocoriririieeeinne ettt F-25
Emission Rates of Pollutants for the Pit Disassembly/Conversion Facility............. F-26
Emission Rates of Pollutants for the Plutonium Conversion Facility .................... F-27
Emission Rates of Pollutants for the Generic Mixed Oxide Fuel Fabrication

FaCIIIEY «. ettt ettt st sttt F-28
Emission Rates of Pollutants for the Direct Disposition Alternative—Deep

Borehole COMPLEX......ooo oottt ee et s e s meeee et emeeneenensennes F-29
Emission Rates of Pollutants for the Immobilization Disposition
Alternative—Ceramic Immobilization Facility and Deep Borehole Complex........ F-29
Emission Rates of Pollutants for the Vitrification Alternative .........cc.c.cecevcrvrueenee. E-29
Emission Rates of Pollutants for the Ceramic Immobilization Alternative.............. F-30

Emission Rates of Pollutants for the Electrometallurgical Treatment

AEIMALIVE ..ottt sttt sttt s e s a e besemt e s e s e smeesmesne e F-30
Emission Rates of Pollutants for the Existing Light Water Reactor........................ F-30
Emission Rates of Pollutants for the Partially Completed Light Water

REACKOT ..ottt ettt ettt et sae e et e s e b et e snenenne s F-31
Emission Rates of Pollutants for the Evolutionary Light Water Reactor ................ F-31
Applicable State Noise Limitations for Hanford Site Based on Source and

Receptor Environmental Designation for Noise Abatement (dBA)..............cceue.ee. F-32
City of Oak Ridge Maximum Allowable Noise Limits Applicable

t0 Oak Ridge ReSErvation ..........cceceiriierrereeniesieee ettt ree e F-32
Aiken County Maximum Allowable Noise Levels.......c.ccceveeeireerceeeereicvierene, F-33

Annual Accident Risks Due to Export of Plutonium Oxide
and Import of Mixed Oxide Fuel..........ccooi i G-6

Five-Year Summary of Cargo Shipments by Commercial Carrier To and
From Department of Energy SItes...........ccecveeuiiieeieiieciiiieeieeeeteeeeeeeesse e G-9

Summary of Hazardous Materials Shipped To and From
Department of Energy Sites—1994 .........cccooriiimirereee e G-10

Summary of Hazardous Materials Shipped To and From
Department of Energy Sites—1994 .........ccovirmririreeeeeeereee e G-15



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table G.3-1
Table J-1
Table J-2
Table J-3

Table J4
Table K-1

Table L.1-1
Table L.1-2

Table L.1-3

Table L.14

Table L.1-5

Table L.1-6

Table L.1-7

Table L.1-8

Table L.1-9

Table L.1-10

Table L.1-11
Table L.1-12

Table L.1-13
Table L.1-14
Table L.1-15

Table L.1-16
Table L.1-17
Table L.1-18
Table L.1-19

Table L.1-20

XXVi

Highway Distance Between Department of Energy Sites (kilometers) ................... G-19
Federal Environmental Statutes, Regulations, and Orders..........c.ccccocevvecveveenennnne. J-5
State Environmental Statutes, Regulations, and Orders..........ccccocceeveeeeeicveennecnnnnne. J-12
Selected Department of Energy Environment, Safety, and Health
OFAETS ...ttt ettt st e et s et ets et s e s teeanseseseessreententeas J-19
Applicable Nuclear Regulatory Commission Guidelines ............c.ccooeuveevveceecnnnneen. J-20
Scientific Names of Nonthreatened and Nonendangered Animal and
Plant Species Referred to in the TeXt ... ..oivvivrivieeeiieieieiceieeeeceeec e K-2
Department of Energy Sites’ Regional Economic Areas by County ....................... L-2
Distribution of Employees by Place of Residence
in the Hanford Site Region of Influence, 1996 .........ccccoovvvvrvieeieieieeecreeeei L-3
Distribution of Employees by Place of Residence
in the Nevada Test Site Region of Influence, 1991..........ccoovmeieeieeicciii e, L-3
Distribution of Employees by Place of Residence
in the Idaho National Engineering Laboratory Region of Influence, 1991.............. L-3
Distribution of Employees by Place of Residence

- in the Pantex Plant Region of Influence, 1994 ...........c.ooomvromreiiiieeeieeeeeee L4
Distribution of Employees by Place of Residence
in the Oak Ridge Reservation Region of Influence, 1990..........cccoovvevirviereenenn, L4
Distribution of Employees by Place of Residence
in the Savannah River Site Region of Influence, 1991 ........c.coccoveeiiiiieiiie. L4
Distribution of Employees by Place of Residence in the Rocky Flats
Environmental Technology Site Region of Influence, 1995............cocvvvveveernnne. L-5
Distribution of Employees by Place of Residence in the Los Alamos
National Laboratory Region of Influence, 1991 .........c.ocooiiieecieieeceee e, L-5
Hanford Site Regional Economic Area Employment and Economy,
1995-2040......coeieceeeeeeeree e ereeet ettt et et e sae st enteeaeste e e e nestesnrent et s eaneetnennssneonres L-6
Hanford Site Region of Influence Population, 1995-2040...........c.cccooeeeeeveerenenne. L-6
Hanford Site Region of Influence Total Number of Owner and Renter
Housing Units, 1995-2040 .........cocoiiiiineiieeeeetnertetesee et L-6
Hanford Site Region of Influence Total Student Enrollment, 1995-2040................ L-7
Hanford Site Region of Influence Total Number of Teachers, 1995-2040.............. L-8
Hanford Site Region of Influence Total Number of Sworn Police Officers,
TO95-2040......c ettt ettt ettt et ne e e eneaeas L-9
Hanford Site Region of Influence Total Number of Firefighters, 1995-2040 ......... L-9
Hanford Site Region of Influence Hospital Occupancy Rates, 1995-2040.............. L-10
Hanford Site Region of Influence Total Number of Doctors, 1995-2040 ............... L-10
Nevada Test Site Regional Economic Area Employment and Economy,
1995-2040......ccu ittt sttt et a et ne b ss e essens L-11
Nevada Test Site Region of Influence Population, 1995-2040.............ccccvmeerene.... L-11



List of Tables

Table L.1-21

Table L.1-22

Table L.1-23

Table L.1-24

Table L.1-25

Table L.1-26

Table L.1-27

Table L.1-28

Table L.1-29

Table L.1-30

Table L.1-31

Table L.1-32

Table L.1-33

Table L.1-34

Table L.1-35

Table L.1-36

Table L.1-37

Table L.1-38
Table L.1-39

Table L.140
Table L.1-41
Table L.1-42

Nevada Test Site Region of Influence Total Number of Owner and Renter

Housing Units, 1995-2040 ..........ooiiiceeicte ettt etee et ete e

Nevada Test Site Region of Influence Total Student Enrollment,

TOO9S5-2040.....c oottt sttt ettt s e et et

Nevada Test Site Region of Influence Total Number of Teachers,

1995-2040.......co ittt

Nevada Test Site Region of Influence Total Number of Sworn Police Officers,

1995-2040...... oottt et e

Nevada Test Site Region of Influence Total Number of Firefighters,

1O95-2040....cci ettt ettt et

Nevada Test Site Region of Influence Hospital Occupancy Rates,

1995-2040.......ciiiiicic et e

Nevada Test Site Region of Influence Total Number of Doctors,

1995-2040.....cniiitiitieitr ettt ettt sttt

Idaho National Engineering Laboratory Regional Economic Area

Employment and Economy, 1995-2040.........ccccccvvvmirveniinvensreniersrensreessennens

Idaho National Engineering Laboratory Region of Influence Population,

1995-2040...... ittt

Idaho National Engineering Laboratory Region of Influence Total Number of

Owner and Renter Housing Units, 1995-2040.......cc.ooocivveirnecceereeeene

Idaho National Engineering Laboratory Region of Influence Total Student

Enrollment, 1995-2040..........oe ittt e veeeermeaeeesesaareereseseseeseaneen

Idaho National Engineering Laboratory Region of Influence Total Number

Of Teachers, 1995-2040 ... ..ottt e et eseeeeaeeereeeesaaeeseressaseareneaes

Idaho National Engineering Laboratory Region of Influence Total Number

of Sworn Police Officers, 1995-2040.......coeom oo e eeeeeaereseees

Idaho National Engineering Laboratory Region of Influence

Total Number of Firefighters, 1995-2040 ..........cccovevoieiimrieieieee e

Idaho National Engineering Laboratory Region of Influence Hospital

Occupancy Rates, 1995-2040..........ccooevireeiereece et csvesreeens

Idaho National Engineering Laboratory Region of Influence Total
Number of Doctors, 1995-2040

Pantex Plant Regional Economic Area Employment and Economy,

1995-2040.........co ettt

Pantex Plant Region of Influence Population, 1995-2040

Pantex Plant Region of Influence Total Number of Owner and Renter

Housing Units, 1995-2040 ..o

Pantex Plant Region of Influence Total Student Enrollment, 1995-2040
Pantex Plant Region of Influence Total Number of Teachers, 1995-2040

Pantex Plant Region of Influence Total Number of Sworn Police Officers,

1995-2040......cconi ettt et



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table L.1-43
Table L.1-44
Table L.1-45
Table L.1-46

Table L.1-47
Table L.1-48

Table L.1-49

Table L.1-50

Table L.1-51

Table L.1-52

Table L.1-53

Table L.1-54

Table L.1-55

Table L.1-56
Table L.1-57

Table L.1-58

Table L.1-59

Table L.1-60

Table L.1-61

Table L.1-62

Table L.1-63

Table L.1-64

Table L.1-65

XXviil

Pantex Plant Region of Influence Total Number of Firefighters, 1995-2040 ..........
Pantex Plant Region of Influence Hospital Occupancy Rates, 1995-2040...............
Pantex Plant Region of Influence Total Number of Doctors, 1995-2040................

Oak Ridge Reservation Regional Economic Area Employment and Economy,
1995-2040.........cueuiereereeieteeeeetete ettt se ettt stsas et eaeae et bebese s e snnranes

Oak Ridge Reservation Region of Influence Population, 1995-2040......................

Oak Ridge Reservation Region of Influence Total Number of Owner and
Renter Housing Units, 1995-2040.........cc.cormiiiiirrecrrteeeseeeeieeecrte s e aneas

Oak Ridge Reservation Region of Influence Total Student Enrollment,

1QQ8_720AN
LT T 07U U i eiveiannienierirnantteoeeatneassoioccouessrstcccacassosaeiossnersnosesonssatosssssesssersotsosctocsosssosanaes

Oak Ridge Reservation Region of Influence Total Number of Teachers,
1995-2040.....cco ettt e et et et a e ettt s eae e ren e e etaeeannneeeias

Oak Ridge Reservation Region of Influence Total Number of Sworn
Police Officers, 1995-2040 ..ot

Oak Ridge Reservation Region of Influence Total Number of Firefighters,
1995-20400.......ceeeeeeeeetes ettt ettt e e et ne s e sneeennens

Oak Ridge Reservation Region of Influence Hospital Occupancy Rates,
1995-2040....cce ettt ettt sttt sttt e et ennes

Oak Ridge Reservation Region of Influence Total Number of Doctors,
1995-2040....... et teere ettt st e et e se e se e ten et as

Savannah River Site Regional Economic Area Employment and Economy,
1995-2040.....cc.ceeeueiriereneieie et cate e e te e et ae st sttt bttt b e et esa s e e eneeee

Savannah River Site Region of Influence Population, 1995-2040...........cccecceueeeeeee

Savannah River Site Region of Influence Total Number of Owner and
Renter Housing Units, 1995-2040.......c..ccevrrircrireeneeeneereeeeseceteeseteaeeeesnees

Savannah River Site Region of Influence Total Student Enrollment,
TOO5-2040.....c. ettt sttt ettt ettt et et eee e e e e sttt ae e e e ane e ne e st eas

Savannah River Site Region of Influence Total Number of Teachers,
TOOS5-2040..... oottt e e tb e e e s ettt e e vesaneesesssbteseesseeeeeseeesnessessateenesernes

Savannah River Site Region of Influence Total Number of Sworn Police
OFFICers, 1995-2040 ....ooueeurieeeieieeeticteet ettt e esee s te s ae e ss e e esseanesa e esens

Savannah River Site Region of Influence Total Number of Firefighters,
1O95-2040......cc oottt ettt e st st st e be et s ns e eae et e nen

Savannah River Site Region of Influence Hospital Occupancy Rates,
1995-2040...... oo eese et ee e s st sttt ne st nae et nean

Savannah River Site Region of Influence Total Number of Doctors,
190522040ttt eiee e e eeett e e e e s ts e e es bt ar e e ee s saeeea bt reaasannant et aaransasseartansneaeann

Rocky Flats Environmental Technology Site Regional Economic Area
Employment and Economy, 1995-2040........cccocoieitimemmeininrn e cecisceeenreessienenen

Rocky Flats Environmental Technology Site Region of Influence Population,
1995-2040.......c e eeeeeeeeeieeeeecteee et eeee e eae e raeen et e et e b e st e et saesne et e et e bar e e nereneeesennrens



List of Tables

Table L.1-66

Table L.1-67

Table L.1-68

Table L.1-69

Table L.1-70

Table L.1-71

Table L.1-72

Table L.1-73

Table L.1-74

Table L.1-75

Table L.1-76

Table L.1-77

Table L.1-78

Table L.1-79

Table L.1-80

Table L.1-81

Table L.1-82

Table L.1-83

Table L.1-84

Table L.1-85

Table L.1-86

Rocky Flats Environmental Technology Site Region of Influence Total
Number of Owner and Renter Housing Units, 1995-2040........ccccocevvvvverenrernnnenna.

Rocky Flats Environmental Technology Site Region of Influence Total
Student Enrollment, 1995-2040 .........cccouiiiiinereeee e

Rocky Flats Environmental Technology Site Region of Influence _
Total Number of Teachers, 1995-2040 ..o

Rocky Flats Environmental Technology Site Region of Influence
Total Number of Sworn Police Officers, 1995-2040 ........c.cooeevevereviccreeeeieeveene

Rocky Flats Environmental Technology Site Region of Influence
Total Number of Firefighters, 1995-2040...........ccoiveorieriiiecieciereeeeeeee e

Rocky Flats Environmental Technology Site Region of Influence
Hospital Occupancy Rates, 1995-2040...........ccoveeimreiieeceeeeeieceve et

Rocky Flats Environmental Technology Site Region of Influence
Total Number of Doctors, 1995-2040.........coooeerriiiieeeieeeee e

Los Alamos National Laboratory Regional Economic Area Employment and
Economy, 1095-2040 ......... ettt et ee et ene e

Los Alamos National Laboratory Region of Influence Population,
L995-2040.......cn et ettt ekt eea

Los Alamos National Laboratory Region of Influence Total Number of
Owner and Renter Housing Units, 1995-2040.........cccooeieieennceeeeereeeeee e

Los Alamos National Laboratory Region of Influence
Total Student Enrollment, 1995-2040.........ccoeemioeeeiireeeieeeee e

Los Alamos National Laboratory Region of Influence
Total Number of Teachers, 1995-2040 ........ooviiiiicriiieiee et eeeeeeee st ereeeeeeaenens

Los Alamos National Laboratory Region of Influence Total Number of
Sworn Police Officers, 1995-2040 ........c.uueeioiiieieeeeeeeeteeee et ereeeeeere s e e e

Los Alamos National Laboratory Region of Influence Total Number of
Firefighters, 1995-2040.........cocooee ettt e et

Los Alamos National Laboratory Region of Influence Hospital
Occupancy Rates, 1995-2040.......ccoeoiieeeireeieeeeeseieteeete et

Los Alamos National Laboratory Region of Influence Total Number
of Doctors, 1995-2040.......ccocieeiee et n e

Representative Site for the Partially Completed Reactor Facility Regional
Economic Area Employment and Economy, 1995-2040...........cccocovivvievrvinenennne.

Representative Site for the Partially Completed Reactor Facility Region
of Influence Population, 1995-2040

Representative Site for the Partially Completed Reactor Region of Influence
Total Number of Owner and Renter Housing Units, 1995-2040

Representative Site for the Partially Completed Reactor Region of Influence
Total Student Enrollment, 1995-2040............ooomiioiiiiiieeeieeeie ettt eereeeeereeene

Representative Site for the Partially Completed Reactor Region of Influence
Total Number of Teachers, 1995-2040



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table L.1-87

Table L.1-88

Table L.1-89

Table L.1-90

Table M.2.1.2-1

Table M.2.2.2-1
Table M.2.2.2-2
Table M.2.2.2-3
Table M.2.2.2-4
Table M.2.3.1-1

Table M.2.3.1-2

Table M.2.3.1-3

Table M.2.3.14

Table M.2.3.1-5

Table M.2.3.2-1

Table M.2.4-1

Table M.2.4-2

Table M.2.4-3

Table M.2.4-4

Table M.2.4-5

Table M.2.4-6

XXX

Representative Site for the Partially Completed Reactor Region of Influence

Total Number of Sworn Police Officers, 1995-2040 ... L+41
Representative Site for the Partially Completed Reactor Region of Influence

Total Number of Firefighters, 1995-2040 .......cccocoiriiiiricniceceneeirieeseneenvecienine L-41
Representative Site for the Partially Completed Reactor Region of Influence

Hospital Occupancy Rates, 1995-2040 .........ccooevviiniiiiiiiiiiiniineeeeceee s L-41
Representative Site for the Partially Completed Reactor Region of

Influence Total Number of Doctors, 1995-2040.......ccvveveeriiiciiieieeeeeeeneeaee e L-41
Lifetime Risks per 100,000 Persons Exposed to a Single Exposure of

L0 1= o+ T RO U OSSO SrS U R P E PO PO M-7
GENII Exposure Parameters to Plumes and Soil Contamination .............cccceeueueneee M-12
GENII Usage Parameters for Consumption of Terrestrial Food...........cccooeuvrmnnnne. M-12
GENII Usage Parameters for Consumption of Animal Products..............c....co... M-13
GENII Usage Parameters for Aquatic ACHVItIES ......ccccocevemveiicciiciiniiiiciccicnns M-13
Annual Radioactive Releases During Normal Operation of Long-Term Storage
FaCIItIES (CUTIES) . reeeeeeeieeeeeteeeiieeneeesentee e s seaaeeesessteneessenrasesesneessmmeeeeesemeacesronn M-15
Annual Radioactive Releases During Normal Operation of Facilities for

Plutonium Disposition Used by Multiple Alternatives (curies).........ccccoccevveienennen. M-17
Annual Radioactive Releases During Normal Operation of Non-Reactor

Plutonium Disposition Facilities (CUIes) ........c.coceeircerrieeeriiiiemeiieininicicce e, M-18
Annual Liquid and Atmospheric Radioactive Releases From the Large

Evolutionary Light Water Reactor Using a Mixed Oxide Core (curies).................. M-19
Annual Liquid and Atmospheric Radioactive Releases From the Small

Evolutionary Light Water Reactor Using a Mixed Oxide Core (curies).................. M-20
Potential Radiological Impacts From Normal Operation to Involved

Workers of Disposition Technology Alternatives and Common Activities ............ M-21
Release Point Characteristics, Direction, Distance, and Chi/Q at the Hanford

Site BOUNAATY ..ottt ettt sttt sas st s s s s ssa st sas b e e M-23
Direction, Distance, and Meteorological Dispersion to Various Maximum

Individual Receptors at the Hanford Site Boundary ..........cccooieiiiiiniiinn, M-25

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Hanford Site From Atmospheric Releases Associated With Annual Normal
107473 14T ) 1 WO OO OSSO TOPRROPPIN M-27

Doses and Resulting Health Effects to the Population Within 80 Kilometers
of Hanford Site From Atmospheric Releases Associated With Normal
Operation in 2030........cceviiiriiiiiiiicice et M-28

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Hanford Site From Liquid Releases Associated With Annual Normal Operation .. M-29

Doses and Resulting Health Effects to the Population Within 80 Kilometers
of Hanford Site From Liquid Releases Associated With Normal Operation in



List of Tables

Table M.2.4.1-1

Table M.2.4.1-2

Table M.2.5-1

Table M.2.5-2

Table M.2.5-3

Table M.2.5-4

Table M.2.5.1-1

Table M.2.6-1

Table M.2.6-2

Table M.2.6-3

Table M.2.64

Table M.2.6.1-1

Table M.2.7-1

Table M.2.7-2

Table M.2.7-3

Table M.2.7-4

Table M.2.7.1-1

Table M.2.8-1

Annual Atmospheric Radioactive Releases From Normal Operation of No

Action at Hanford Site (CUTIES) ....ceceeeeirriiiieeiiee et iee et cee e e et e M-30
Annual Liquid Releases From Normal Operation of No Action at Hanford Site

(CUFIBS) et ettt ee ettt e et e e et s e s esae e s sa st eeseaesest s easanseinssraneaenneeeamaaesaneneaneeeaneanas M-30
Release Point Characteristics, Direction, Distance, and Chi/Q at Nevada Test

ST ettt ettt e et e e et e e et ba e e e nntreeseaan b e abnrne s e irresseatt e e e eneneeenens M-33

Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Nevada Test Site Boundary...........c.ccoceevrnricieiennnnnnn, M-35

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Nevada Test Site From Atmospheric Releases Associated With Annual
INOITNAL OPETALION. .....eeueiieieietiteec et ettt rte e e te st et e et e nestesreesnaseeteeteenseans M-36

Doses and Resulting Health Effects to the Population Within 80 Kilometers
of Nevada Test Site From Atmospheric Releases Associated With Normal
Operation in 2030.........cooiiiiicicecre e ettt M-37

Annual Atmospheric Radioactive Releases From Normal
Operation of No Action at Nevada Test Site (CUMES) ......coeveeeereeeenenvercrirreeiinen. M-38

Release Point Characteristics, Direction, Distance, and Chi/Q at the Idaho
National Engineering Laboratory Boundary ..........cococveiiiiiiiicniene e, M—-40

Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Idaho National Engineering Laboratory
Site BOUNAALY .....orvrviiiieieeeeeeteetec ettt ettt ettt e e eeee s e aeeateens M43

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Idaho National Engineering Laboratory From Atmospheric Releases
Associated With Annual Normal Operation ...........ccceceeveeercerceniesesesreeeeeee e M-45

Doses and Resulting Health Effects to the Population Within 80 Kilometers
of Idaho National Engineering Laboratory From Atmospheric Releases
Associated With Normal Operation in 2030.........ccccceeeviierecceeeeeeeeeeeeeeeeeevee, M-46

Annual Atmospheric Radioactive Releases From Normal Operation of No
Action at Idaho National Engineering Laboratory (curies).........cocccovveeverrerneennne. M-48

Release Point Characteristics, Direction, Distance, and Chi/Q at the Pantex Plant

Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Pantex Plant Boundary..............cccoooveeeveieiecicccen, M-55

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Pantex Plant From Atmospheric Releases Associated With Annual Normal
OPCIAtION ..ottt e et ettt s e st nr et M-56

Doses and Resulting Health Effects to the Population Within 80 Kilometers
of Pantex Plant From Atmospheric Releases Associated With Normal
Operation in 2030.........cciiiiiiicceeeet ettt bt M-57

Annual Atmospheric Radioactive Releases From Normal Operation of No
Action at PanteX PIant (CUMES) ...cou.vvverrieruveeieeeieeeeeiiieeeeereeeeteeeeeereseesnessasaanesenssraeses M-58

Release Point Characteristics, Direction, Distance, and Chi/Q at the Oak Ridge
Reservation Boundary (Without Presence of the Clinch River Breeder
REACLOT STER) ...t e e e e e e e ee e e e e e e e enae e e e aeees M-61



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table M.2.8-2

Table M.2.8-3

Table M.2.8—4

Table M.2.8-5

Table M.2.8-6

Table M.2.8-7

Table M.2.8-8

Table M.2.8.1-1

Table M.2.8.1-2

Table M.2.9-1

Table M.2.9-2

Table M.2.9-3

Table M.2.94

Table M.2.9-5

Table M.2.9-6

Table M.2.9.1-1

Table M.2.9.1-2

XXxi1

Release Point Characteristics, Direction, Distance, and Chi/Q at the Oak Ridge
Reservation Boundary (With Presence of the Clinch River Breeder
REACLOT SIEE) ...ttt e ettt e e e s e s sc e e bt e e s e e someeesabeeeabnes s meencenaeennes M-63

Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Oak Ridge Reservation Site Boundary
(Without Presence of the Clinch River Breeder Reactor Site)........ccoccvveivcenencnenn. M-66

Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Oak Ridge Reservation Site Boundary
(With Presence of the Clinch River Breeder Reactor Site)........ccceevrvrerviccniiininnn M-68

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Oak Ridge Reservation From Atmospheric Releases Associated With
Annual Normal Operation .........c.cceeercirrieineiiecineiiiieieeen et eee s s M-~70

Doses and Resulting Health Effects to the Population Within 80 Kilometers of
Oak Ridge Reservation From Atmospheric Releases Associated With Normal
Operation in 2030........cooiiririerr it M-71

Doses and Resulting Health Effects to the Maximally Exposed Individual at
Oak Ridge Reservation From Liquid Releases Associated With Annual
NOTMAl OPETALION. ....c.eeriieeuririeriieersieere s ecibesceias st b st s e s sbersm s e bs et s s e ers s enneas M-72

Doses and Resulting Health Effects to the Population Downstream of
Oak Ridge Reservation From Liquid Releases Associated With Normal

Operation in 2030........coiermeeireeerecrieei e M-73
Annual Atmospheric Radioactive Releases From Normal Operation of No

Action at Oak Ridge Reservation (CUTIES).........ceecvveeriiriirncininsienniniisriii e ceeenens M-75
Annual Liquid Releases From Normal Operation of No Action

at Oak Ridge Reservation (curies) ........ ettt bbb ar et en e M-76
Release Point Characteristics, Direction, Distance, and Atmospheric Dispersion

at the Savannah River Site Boundary........c..cconvveviiininininiiiniinnnns M-79

Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Savannah River Site Boundary ...........coecvnininnnnnnn. M-82

Doses and Resulting Health Effects to the Maximally Exposed Individual
From Atmospheric Releases Associated With Annual Normal Operation at
Savannah RIVET SILE .....ooouiiiiee ettt et ea et sb s e s M-85

Doses and Resulting Health Effects to the Population Within 80 Kilometers of
Savannah River Site From Atmospheric Releases Associated With Normal
Operation in 2030.........ccceeivrnirieireeerteet sttt e M-86

Doses and Resulting Health Effects to the Maximally Exposed Individual From
Liquid Releases Associated With Annual Normal Operation at Savannah
RIVET SHE..oiiiiiiirceire e eereere e et e s e e e e s br e e srat s as s s e s s ae s an e s s s s e enn e e e eabeen M-87

Doses and Resulting Health Effects to the Population Downstream of Savannah
River Site From Liquid Releases Associated With Normal Operation in 2030....... M-88

Annual Atmospheric Radioactive Releases From Normal Operation of No

Annual Liquid Releases From Normal Operation of
No Action at Savannah River Site (CUMES) ......cocvmieiiieeiiiieiiieienereecccreneerreee e M-94



List of Tables

Table M.3.2-1
Table M.3.3-1
Table M.3.4-1

Table M.3.4-2

Table M.3.4-3

Table M.3.44

Table M.3.4-5

Table M.3.4-6

Table M.3.4-7

Table M.3.4-8

Table M.3.4-9

Table M.3.4-10

Table M.3.4-11

Table M.3.4-12

Table M.3.4-13

Table M.3.4-14

Table M.3.4-15

Table M.3.4-16

Table M.3.4-17

Table M.3.4-18

Table M.3.4-19

Chemical ToxiCity Profiles...........cccovrierreeveneiinirrreeeeeee et M-99
Table of EXposure LIMits.........ccocoviiiiiiiireeisete et M-120

Risk Assessments From Exposure to Hazardous Chemicals at Hanford
SHE—INO ACHON ...c.cvntieieeetetnteee ettt sttt ettt senrene st ot eeeemneneeeeon M-139

Risk Assessments From Exposure to Hazardous Chemicals at
Hanford Site—Upgrade Plutonium Storage Facility (Both Options) ...................... M-140

Risk Assessments From Exposure to Hazardous Chemicals at Hanford Site—
Consolidate Plutonium Storage Facility.........cccovveveeieiieieiereeieieeeicececec e M-141

Risk Assessments From Exposure to Hazardous Chemicals at Hanford Site—
Collocate Plutonium and Highly Enriched Uranium Storage Facility ..................... M-142

Risk Assessments From Exposure to Hazardous Chemicals at Nevada
Test SHE—INO ACHON ....cooiiiiiiiictcete ettt M-143

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test Site—
Consolidate Plutonium Storage Facility.........ccccoeueevmveieicieicieccieeeeee M-144

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test Site—
Consolidate Plutonium Storage Facility at P-Tunnel.............ccoccovvviiiiciiivnnnn. M-145

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test Site—
Collocate Plutonium and Highly Enriched Uranium Storage Facility ..................... M-146

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test Site—
Collocate Plutonium and Highly Enriched Uranium Storage Facility at
P-TUNNEL ...ttt ettt et eee s e en e M-147

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—NoO ACtON.......cccevuiieieeiieeeeee et M-148

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Upgrade Plutonium Storage Facility...............ccccucee...... M-150

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Consolidate Plutonium Storage Facility ........................ M-151

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Collocate Plutonium and Highly Enriched Uranium
StOrage FaCIHLY .......cccoieeimeueieiirerece ettt ettt ee e M-152

Risk Assessments From Exposure to Hazardous Chemicals at Pantex
Plant—NoO ACHON..co.cevevivverereierieeineeenreeeeereee e rree e re st e e r et a e et e e e e enrraeanaane M-153

Risk Assessments From Exposure to Hazardous Chemicals at Pantex
Plant—Upgrade Plutonium Storage Facility..........ccocoevveuiiveeeciieiericieeivceeee. M-155

Risk Assessments From Exposure to Hazardous Chemicals at
Pantex Plant—Consolidate Plutonium Storage Facility............ccooovvvieerceveerinnene. M-156

Risk Assessments From Exposure to Hazardous Chemicals at Pantex
Plant—Collocate Plutonium and Highly Enriched Uranium Storage Facility......... M-157

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—INO ACHOMN .....ccoiiiriiieciitiei ettt M-158

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Upgrade Highly Enriched Uranium Storage Facility......................... M-159

XXX111



Storage and Dispos

DI U0

ition of Weapons

-Usable

Fissile Materials Final PEIS

Table M.3.4-20

Table M.3.4-21

Table M.3.4-22

Table M.3.4-23

Table M.3.4-24

Table M.3.4-25

Table M.3.4-26

Table M.3.4-27

Table M.3.4-28

Table M.3.4-29

Table M.3.4-30

Table M.3.4-31

Table M.3.4-32

Table M.3.4-33

Table M.3.4-34

Table M.3.4-35

Table M.3.4-36

Table M.3.4-37

Table M.3.4-38

Table M.3.4-39

XXX1V

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Collocate Plutonium Storage Facilities; Maintain Highly
Enriched Uranium Facility ........coeceoveeriieeiieiiitee et M-160

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Collocate Plutonium and Highly Enriched Uranium

StOrage FaCIITY ....ooervemieieiiieiieirietr ettt ettt en s ere ettt M-161
Risk Assessments From Exposure to Hazardous Chemicals at Savannah
River Site—INO ACHON .........cccciriiiccrerecrirerer s sre et e e eseebeneenseseenrens M-162
Risk Assessments From Exposure to Hazardous Chemicals at Savannah
River Site—Upgrade Plutonium Storage Facility........cc.cceceuieeereveeceeireieeiececn M-163

Risk Assessments From Exposure to Hazardous Chemicals at Savannah
River Site—Consolidate Plutonium Storage Facility..........ccccccoovvevieieciireenrirnnne... M-164

Risk Assessments From Exposure to Hazardous Chemicals at Savannah
River Site—Collocate Plutonium and Highly Enriched Uranium Storage
FaCTIIEY .ot ettt ettt e ettt et eee e M-165

Risk Assessments From Exposure to Hazardous Chemicals at
Rocky Flats Environmental Technology Site—No Action........cceevevuveecieeceeennen... M-166

Risk Assessments From Exposure to Hazardous Chemicals at
Los Alamos National Laboratory—INoO ACHON .......cccccueieeevieeenreeecereee e M-167

Risk Assessments From Exposure to Hazardous Chemicals at Hanford Site—
Pit Disassembly/Conversion Facility ...........ocovoevvrieiiiiieiceeciceeeeeee, M-169

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test Site—
Pit Disassembly/Conversion Facility ..........cccccovevivcierienrereiee et M-170

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Pit Disassembly/Conversion Facility ..........ccocceu..e....... M-171

Risk Assessments From Exposure to Hazardous Chemicals at Pantex
Plant—Pit Disassembly/Conversion Facility .............cccccoeeeeieivnieiiecceiiiciiceee M-172

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Pit Disassembly/Conversion Facility ........cccccecvevvvevrnevereiniveeenniennne. M-173

Risk Assessments From Exposure to Hazardous Chemicals at Savannah River
Site—Pit Disassembly/Conversion Facility ..........ccccocvecverrvenentecreceeeeeeceennin, M-174

Risk Assessments From Exposure to Hazardous Chemicals at Hanford Site-—
Plutonium Conversion FaCIlty........ccooovieciiiiiiiiinieer et M-175

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test
Site—Plutonium Conversion Facility ........ et ee et et et et e ettt ae et s ar s ene e aenn M-176

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Plutonium Conversion Facility ............cccoeevvvvvevieneennenn. M-177

Risk Assessments From Exposure to Hazardous Chemicals at Pantex Plant—
Plutonium Conversion Facility.........cc.ccoeeoimiiiiieiiiieieieee e, M-178

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Plutonium Conversion Facility ..........ccccceeeevvievveeeiecceeeieiens cerreens M-179

Risk Assessments From Exposure to Hazardous Chemicals at Savannah
River Site—Plutonium Conversion Facility ..........ccccceveriiiieeciiieeeeciieeneiecrieeeeeean M-180



List of Tables

Table M.3.440

Table M.3.441

Table M.3.4—42

Table M.3.443

Table M.3.4-44

Table M.3.4-45

Table M.3.4-46

Table M.3.4-47

Table M.3.4-48

Table M.3.4-49

Table M.3.4-50

Table M.3.4-51

Table M.3.4-52

Table M.3.4-53

Table M.3.4-54

Table M.3.4-55

Table M.3.4-56

Table M.3.4-57

Risk Assessments From Exposure to Hazardous Chemicals at the Deep
Borehole Complex—Direct Disposition AIEmMative ...........ccccccecereererrencricrreenennes M-181

Risk Assessments From Exposure to Hazardous Chemicals at Hanford
Site—Ceramic Immobilization Facility for the Immobilized Disposition
AMEIMIALIVE ...o.eeereeeieieececee ettt st et et et e st e b e et st e et e tesatanseanasnraneens M-182

Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test
Site—Ceramic Immobilization Facility for the Immobilized Disposition
ATBIMAIIVE ...ttt ettt sttt e et ess et et e tesmaenmeesesaseneenns M-183

Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Ceramic Immobilization Facility for the
Immobilized DiSposition AIEINALIVE .........ceciverieriseniiiinennceiei et e sse e M-184

Risk Assessments From Exposure to Hazardous Chemicals at Pantex
Plant—Ceramic Immobilization Facility for the Immobilized Disposition
ARBIMALIVE ...ttt et sttt s et et e s e s et et et a et anaaee saee e enee M-185

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Ceramic Immobilization Facility for the Immobilized
Disposition AMEIMALIVE .......cccecerteiieiieeieeireerenrerteseeeteeaesae e essee st et e sese e senaesseenes M-186

Risk Assessments From Exposure to Hazardous Chemicals at Savannah
River Site—Ceramic Immobilization Facility for the Immobilized

Disposition ANEIMALIVE ..........occcoiviiveriireiriirereiinit et teeeteesnee ettt st e e M-187
Risk Assessments From Exposure to Hazardous Chemicals at the Deep

Borehole Complex—Immobilized Disposition Alternative...........ccocoeeeeieirneneenne. M-188
Risk Assessments From Exposure to Hazardous Chemicals at Hanford
Site—Vitrification AREINAtIVE .......covcueiieiieiiererteierteeei et M-189
Risk Assessments From Exposure to Hazardous Chemicals at Nevada

Test Site—Vitrification AIEINAtIVE ..........ccerverermeererecirirrrereeerceeseseree e sessenne M-190
Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Vitrification Alternative..............ovcceeeveerinienenieereneneene. M-191
Risk Assessments From Exposure to Hazardous Chemicals at Pantex
Plant—Vitrification ARErNative ..........ccocvrieeierienrcriieeteeeeteceee st M-192
Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Vitrification AIEmMAatiVe ..........ccccvreveirierivininessceneerire e M-193
Risk Assessments From Exposure to Hazardous Chemicals at Savannah

River Site—Vitrification AIEINAtive .........cccccereemeeerieiirenrieieeece e M-194
Risk Assessments From Exposure to Hazardous Chemicals at Hanford

Site—Ceramic Immobilization AItEINAtIVE ......c.cccecerveriirnrrirreereeeeee e M-195
Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test
Site—Ceramic Immobilization AIErNAtIVE .........covuevrrerienreirereeeerir s esiee e eeeees M-196
Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Ceramic Immobilization Alternative ..............coceevene.. M-197
Risk Assessments From Exposure to Hazardous Chemicals at Pantex

Plant—Ceramic Immobilization AREMAtIVE .......c.cocerrerereeirnrereereerrneneneresessenes M-198

XXXV



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table M.3.4-58

Table M.3.4-59

Table M.3.4-60

Table M.3.4-61

Table M.3.4-62

Table M.3.4-63

Table M.3.4-64

Table M.3.4-65

Table M.3.4-66

Table M.3.4-67

Table M.3.4-68

Table M.3.4-69

Table M.3.4-70

Table M.3.4-71

Table M.3.4-72

Table M.3.4-73

Table M.3.4-74

Table M.3.4-75

Table M.3.4-76

Table M.3.4-77

Table M.3.4-78

XXXVi

Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge

Reservation—Ceramic Immobilization Alternative..........cccoovereceevirciniciinenaienenns M-199
Risk Assessments From Exposure to Hazardous Chemicals at Savannah

River Site—Ceramic Immobilization Alternative.........cccoovimniveiieinienienncniennnnen, M-200
Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Electrometallurgical Treatment Alternative .................. M-201
Risk Assessments From Exposure to Hazardous Chemicals at Hanford

Site—Mixed Oxide Fuel Fabrication Facility .........ccoceeveeiiiiniieiiciniceieencenceneeee M-202
Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test

Site—Mixed Oxide Fuel Fabrication Facility..........cccoceercrminiinienniiiiccccrce, M-203
Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Mixed Oxide Fuel Fabrication Facility......................... M-204
Risk Assessments From Exposure to Hazardous Chemicals at Pantex

Plant—Mixed Oxide Fuel Fabrication Facility.......ccocooooiireinieceiieecee e M-205
Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Mixed Oxide Fuel Fabrication Facility .........cocooovioiniiicninnennne. M-206
Risk Assessments From Exposure to Hazardous Chemicals at Savannah

River Site—Mixed Oxide Fuel Fabrication Facility ........cccccooeereciininnincniincnncen. M-207
Risk Assessments From Exposure to Hazardous Chemicals at Generic

Site——Mixed Oxide Fuel Fabrication Facility ..........cocccoviniiiniiniciiericnccceceene M-208
Risk Assessments From Exposure to Hazardous Chemicals at Hanford

Site—Large Evolutionary Light Water Reactor..........cccovveieiiimniecceecccee M-209
Risk Assessments From Exposure to Hazardous Chemicals at Nevada

Test Site—Large Evolutionary Light Water Reactor..........cccoooviviniiinninnnininnnn, M-210
Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Large Evolutionary Light Water Reactor ...................... M-211
Risk Assessments From Exposure to Hazardous Chemicals at Pantex

Plant—Large Evolutionary Light Water Reactor............cccoovviemiiiincrnicnicn, M-212
Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Large Evolutionary Light Water Reactor...........ccoooeeienn, M-213
Risk Assessments From Exposure to Hazardous Chemicals at Savannah River
Site—Large Evolutionary Light Water Reactor...........ccoevienieninecei, M-214
Risk Assessments From Exposure to Hazardous Chemicals at Hanford

Site—Small Evolutionary Light Water Reactor...........ccccceivviviiniiniinnninnniciiiennnns M-215
Risk Assessments From Exposure to Hazardous Chemicals at Nevada Test

Site—Small Evolutionary Light Water Reactor............ccccccoivivaviviniininnniinnnnnnn M-216
Risk Assessments From Exposure to Hazardous Chemicals at Idaho National
Engineering Laboratory—Small Evolutionary Light Water Reactor ...................... M-217
Risk Assessments From Exposure to Hazardous Chemicals at Pantex

Plant—Small Evolutionary Light Water Reactor...........cccceeviveniinveinninicnnicinnnnn, M-218
Risk Assessments From Exposure to Hazardous Chemicals at Oak Ridge
Reservation—Small Evolutionary Light Water Reactor...........ccocccevcveciicicncinnnen. M-219



List of Tables

Table M.3.4-79

Table M.5.1.3.4-1
Table M.5.1.3.4-2
Table M.5.1.3.4-3
Table M.5.2.1.1-1
Table M.5.2.1.1-2
Table M.5.2.1.1-3

Table M.5.2.1.14
Table M.5.2.1.1-5
Table M.5.2.1.2-1
Table M.5.2.1.2-2
Table M.5.2.1.2-3

Table M.5.2.1.2—4
Table M.5.2.1.2-5
Table M.5.2.2.1-1
Table M.5.2.2.1-2
Table M.5.2.2.1-3
Table M.5.2.2.1-4
Table M.5.2.2.2-1
Table M.5.2.2.2-2
Table M.5.2.2.2-3

Table M.5.2.2.24
Table M.5.2.2.2-5
Table M.5.2.2.2-6
Table M.5.2.3-1

Table M.5.2.3-2

Table M.5.2.4-1

Table M.5.2.4.1-1

Risk Assessments From Exposure to Hazardous Chemicals at Savannah River

Site—Small Evolutionary Light Water Reactor........cc.ocevvieeieirencrincccncrceeeeneen M-220
Isotopic Distribution for a Mixed Plutonium Release.........coooeviiierciiinininnnnne, M-257
Isotopic Distribution for a Weapons-Grade Plutonium Release.............ccconeneee. M-257
Isotopic Distribution for a Non-Pit (Pu Conversion) Plutonium Release................. M-257
Evaluation Basis Accident Scenarios for Consolidation Alternative....................... M-258
Beyond Evaluation Basis Accident Scenarios for Consolidation Alternative ......... M-258
Accident Scenario Descriptions for Consolidation and Collocation

FACKIIEIES ....oeeveeeeeet e ettt st et e ettt e aee e e et s e ebe e e e sme et M-259
Consolidation Alternative Evaluation Basis Accident Source Terms..........c.c......... M-260
Consolidation Alternative Beyond Evaluation Basis Accident Source Terms ........ M-261
Consolidation Alternative Accident Impacts at Hanford Site..........ccccoccevvcrnennnne M-262
Consolidation Alternative Accident Impacts at Nevada Test Site .........cccccreueeenennne. M-263
Consolidation Alternative Accident Impacts at Idaho National Engineering

| IF:10T0) 2100 o 0 OOy TSSO P M-264
Consolidation Alternative Accident Impacts at Pantex Plant ..............cccococceneee. M-265
Consolidation Alternative Accident Impacts at Savannah River Site...................... M-266
Evaluation Basis Accident Scenarios for Collocation Alternative............ccccceuenn.n.. M-267
Beyond Evaluation Basis Accident Scenarios for Collocation Alternative ............. M-268
Collocation Alternative Evaluation Basis Accident Source Terms ............cc..c..c.... M-268
Collocation Alternative Beyond Evaluation Basis Accident Source Terms............ M-269
Collocation Alternative Accident Impacts at Hanford Site.......ooeeeeevieeiireaeeennenne. M-271
Collocation Alternative Accident Impacts at Nevada Test Site..........coccoeeveeneenne. M-272
Collocation Alternative Accident Impacts at Idaho National Engineering

) 15103 2110 o 0SS OO ST S OO PPN U RO PO RSP M-273
Collocation Alternative Accident Impacts at Pantex Plant.........c.cc.ccoeeieveieceennnnnne. M-274
Collocation Alternative Accident Impacts at Oak Ridge Reservation............c........ M-275
Collocation Alternative Accident Impacts at Savannah River Site..........cccoveenen.... M-276
Upgrade Without Rocky Flats Environmental Technology Site Plutonium or

Los Alamos National Laboratory Plutonium Subalternative Accident Impacts

At HANFOTd SHte ..ottt rr e ssre e sar e st e e e s esssnossnananes M-277
Upgrade With Rocky Flats Environmental Technology Site

Plutonium and Los Alamos National Laboratory Plutonium Subalternative

Accident Impacts at Hanford SIte .........couvvicriiiiiiiieneeeiie e M-278
Upgrade With Rocky Flats Environmental Technology Site Plutonium

and Los Alamos National Laboratory Plutonium Subalternative Accident

Impacts at Idaho National Engineering Laboratory .............ccceeceecennienrecnceccvennnnnn, M-279
Evaluation Basis Accident Scenarios for Upgrade of Interim Storage

Facilities at Idaho National Engineering Laboratory ............ccecvvveecveevvrrvevrennnnnnnn. M-280

XXxvil



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table M.5.2.4.1-2

Table M.5.2.4.1-3

Table M.5.2.4.1-4

Table M.5.2.4.1-5

Table M.5.2.4.2-1

Table M.5.2.5.1-1

Table M.5.2.5.1-2

Table M.5.2.5.1-3

Table M.5.2.5.1-4

Table M.5.2.5.1-5

Table M.5.2.5.1-6

Table M.5.2.5.1-7

Table M.5.2.5.1-8

Table M.5.2.5.1-9
Table M.5.2.5.2-1

Table M.5.2.5.2-2

Table M.5.2.5.2-3

Table M.5.2.7-1

Table M.5.2.7-2

Table M.5.2.8.1-1

Table M.5.2.8.1-2

XXXVviil

Beyond Evaluation Basis Accident Scenarios for Upgrade of Interim Storage

Facilities at Idaho National Engineering Laboratory ............cccceeveeieeieiieeeenecvenenne. M-280
Evaluation Basis Accident Source Terms for Upgrade of Interim Storage

Facilities at Idaho National Engineering Laboratory ........c..cccovverenereerescessinsienennens M-280
Beyond Evaluation Basis Accident Source Terms for Upgrade of Interim

Storage Facilities at Idaho National Engineering Laboratory ...........c.cccoccivvnennnen.. M-281
Accident Scenario Descriptions for Storage Facilities

at IJdaho National Engineering Laboratory ...........cccceeeeenomrrceninnn e M-282
Accident Impacts for Upgrade of Existing Storage Facilities at Idaho

National Engineering Laboratory........cccceeerveererrircnineeneeeteererc et M-284
Evaluation Basis Accident Scenarios for Upgrade or Consolidation at

Pantex Plant—Surplus Materials Storage Building .........c.cccoeeieeiiniiniiccnrinene M-285
Beyond Evaluation Basis Accident Scenarios for Upgrade or Consolidation

at Pantex Plant—Surplus Materials Storage Building ........c.ccocoeeeveiencieccenecceeeeee, M-286
Evaluation Basis Accident Scenarios for Upgrade or Consolidation at

Pantex Plant—Strategic Reserves Storage Building.........ccccoevvvevieeviiiiieecveniinennn.. M-286
Beyond Evaluation Basis Accident Scenarios for Upgrade or Consolidation

at Pantex Plant—Strategic Reserves Storage Building.........ccccveevecveviveeinecceninnnns M-286
Evaluation Basis Accident Source Terms for Upgrade or Consolidation at

Pantex Plant—Surplus Materials Storage Building ..........cccccoovinievinveniecnennrneneee, M-287
Beyond Evaluation Basis Accident Source Terms for Upgrade or Consolidation

at Pantex Plant—Surplus Materials Storage Building .........cccoveeevenieiinnvennncencnnnnne M-288
Evaluation Basis Accident Source Terms for Upgrade or Consolidation at

Pantex Plant—Strategic Reserves Storage Building.............ccccoeeviiiivviiceniiennnnn, M-289
Beyond Evaluation Basis Accident Source Terms for Upgrade or Consolidation

at Pantex Plant—Strategic Reserves Storage Building........cccoovieeeceecevcecir e, M-290
Accident Scenario Descriptions for Storage Facilities at Pantex Plant.................... M-291
Accident Impacts for Consolidation in the Surplus Materials Storage

Building at Pantex PIant..........ccccoiiiiinieiiiiirciccie ettt M-293
Accident Impacts for Consolidation in the Strategic Reserves Storage

Building at PanteX PIADT.........ccooieimiieiii ettt sttt M-294

Upgrade With Rocky Flats Environmental Technology Site Plutonium Pits
Subalternative (Preferred Alternative) Accident Impacts at Pantex Plant ............... M-295

Upgrade With Rocky Flats Environmental Technology Site Plutonium and
Los Alamos National Laboratory Plutonium Subalternative Accident Impacts
at Savannah RIVET SIte ......cccooueiiiiiiienierieee ettt s M-297

Upgrade With Rocky Flats Environmental Technology Site Non-Pit Plutonium
Subalternative (Preferred Alternative) Accident Impacts at Savannah River Site... M~298

Evaluation Basis Accident Scenarios at Nevada Test Site for Plutonium Storage

Facility—P-TUNNEL......cccoiiiiiirrieeiieetetercteeererrrt vt e ssreeee e resn s ssene s eesaseessens M-299
Beyond Evaluation Basis Accident Scenarios at Nevada Test Site for

Plutonium Storage Facility—P-Tunnel.........cccccoiveirinniioenieseneeneeneeesreeeeneceens M-299



List of Tables

Table M.5.2.8.1-3

Table M.5.2.8.14

Table M.5.2.8.1-5

Table M.5.2.8.2-1

Table M.5.3.1.1-1

Table M.5.3.1.1-2

Table M.5.3.1.1-3
Table M.5.3.1.1-4

Table M.5.3.1.1-5

Table M.5.3.1.1-6
Table M.5.3.1.2-1
Table M.5.3.1.2-2
Table M.5.3.1.2-3

Table M.5.3.1.2-4
Table M.5.3.1.2-5

Table M.5.3.1.2-6

Table M.5.3.2.1-1

Table M.5.3.2.1-2

Table M.5.3.2.1-3
Table M.5.3.2.14

Table M.5.3.2.1-5

Table M.5.3.2.1-6
Table M.5.3.2.2-1
Table M.5.3.2.2-2

Evaluation Basis Accident Source Terms at Nevada Test Site for Plutonium

and Highly Enriched Uranium Storage Facility— P-Tunnel ..o M-299
Beyond Evaluation Basis Accident Source Terms at Nevada Test Site for

Plutonium and Highly Enriched Uranium Storage Facility—P-Tunnel .................. M-300
Accident Scenario Descriptions for Nevada Test Site for Plutonium Storage
Facility—P-Tunnel ..ottt ee sttt e M-301
Plutonium and Highly Enriched Uranium Storage Facility Accident Impacts

at Nevada Test Site—P-Tunnel ...........oocooomoiveireeiecie et M-303
Evaluation Basis Accident Scenarios for the Pit Disassembly/Conversion

o Toy L OSSR M-304
Beyond Evaluation Basis Accident Scenarios for the Pit

Disassembly/Conversion Facility........ccccoovieiininiinniiinneeeeee e M-304
Pit Disassembly/Conversion Facility Criticality Source Terms.........cccccccevruverennne. M-305
Pit Disassembly/Conversion Facility Evaluation Basis Accident

SOUICE TEIIMNS. ...cnieiieiee ettt et ee et e st mae e e nenesteeeser e st ae e neeenee M-305
Pit Disassembly/Conversion Facility Beyond Evaluation Basis Accident

Source Terms......ccccoceeeverveennenccrnccrnenaees eereeeeeeseeeateeareteesrasetteaaseeenteeanareaeeeeeneeanes M-306
Accident Scenario Descriptions for the Pit Disassembly/Conversion Facility ........ M-307
Pit Disassembly/Conversion Facility Accident Impacts at Hanford Site................. M-309
Pit Disassembly/Conversion Facility Accident Impacts at Nevada Test Site.......... M-310
Pit Disassembly/Conversion Facility Accident Impacts at Idaho National

Engineering Laboratory........oceceieicrreersiennnteserenresersiestests e scscees e esre e sesoneeaes M-311
Pit Disassembly/Conversion Facility Accident Impacts at Pantex Plant ................. M-312
Pit Disassembly/Conversion Facility Accident Impacts at Oak Ridge

RESEIVALION ..o ittt et es s et e eve e ar e e seresea e s e e e nnesnnnsanns M-313
Pit Disassembly/Conversion Facility Accident Impacts at Savannah River

N LT OO O YOO O OSSR M-314
Evaluation Basis Accident Scenarios for the Mixed Oxide Fuel Fabrication

FACHIIEY ..ot st rte et s e s er et e e e e e e b e s an e sen e s e e M-315

Beyond Evaluation Basis Accident Scenarios for the Mixed Oxide Fuel

Fabrication Facility ......cccoeiereicnieeee ettt e ee s M-315
Mixed Oxide Fuel Fabrication Facility Criticality Source Terms............ccccoeecun..... M-316
Mixed Oxide Fuel Fabrication Facility Evaluation Basis Accident Source

TIITIS ..ottt ettt et ettt et et en e s e nas e g ese s e s e ese e neereenns M-316
Mixed Oxide Fuel Fabrication Facility Beyond Evaluation Basis Accident

SOULCE TOITIIS. ...ccueeeeieeeer ettt et et ettt e st e e e s seastesteareasannseeassans M-317

Accident Scenario Descriptions for the Mixed Oxide Fuel Fabrication Facility ..... M-318
Mixed Oxide Fuel Fabrication Facility Accident Impacts at Hanford Site.............. M-320

Mixed Oxide Fuel Fabrication Facility Accident Impacts at Nevada
Test Site



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table M.5.3.2.2-3

Table M.5.3.2.24
Table M.5.3.2.2-5

Table M.5.3.2.2-6

Table M.5.3.3.1-1

Table M.5.3.3.1-2

Table M.5.3.3.1-3

Table M.5.3.3.14

Table M.5.3.3.1-5

Table M.5.3.3.2-1

Table M.5.3.4.1-1

Table M.5.3.4.1-2

Table M.5.3.4.1-3

Table M.5.3.4.14

Table M.5.3.4.1-5

Table M.5.3.4.2-1

Table M.5.3.5.1-1
Table M.5.3.5.1-2

Table M.5.3.5.1-3
Table M.5.3.5.1-4
Table M.5.3.5.1-5
Table M.5.3.5.2-1
Table M.5.3.5.2-2
Table M.5.3.5.2-3

x1

Mixed Oxide Fuel Fabrication Facility Accident Impacts at Idaho National
Engineering Laboratory.......cc.ccoivcriirinieneeie et

Mixed Oxide Fuel Fabrication Facility Accident Impacts at Pantex Plant..............

Mixed Oxide Fuel Fabrication Facility Accident Impacts at Oak Ridge
RESEIVALION........coomiiiiiiicreet ettt eae sttt ean et saeeas

Mixed Oxide Fuel Fabrication Facility Accident Impacts at Savannah
RIVEE STHE.....oeiiec ettt eeaeees

Evaluation Basis Accident Scenarios for Direct Disposition at the Deep
Borehole COMPIEX......cocociririeiirieririe ettt et et st

Beyond Evaluation Basis Accident Scenarios for Direct Disposition
at the Deep Borehole Complex

Direct Disposition at the Deep Borehole Complex Evaluation Basis Accident
SOUTCE TEIMIS ...ttt ettt st anas

Direct Disposition at the Deep Borehole Complex Beyond Evaluation
Basis Accident Source Terms

Accident Scenario Descriptions for Direct Disposition at the Deep Borehole
Complex

Direct Disposition at the Deep Borehole Complex Accident Impacts Ranges at
Generic Sites

Evaluation Basis Accident Scenarios for Immobilized Disposition
at the Deep Borehole Complex

Beyond Evaluation Basis Accident Scenarios for Immobilized Disposition at
the Deep Borehole COmPIEX .......c.cciieuieiieiiirniteirnreceee et

Immobilized Disposition at the Deep Borehole Complex Evaluation Basis
Accident SOUICE TEIMIS ......occuevmrieireeieieieee ettt e

Immobilized Disposition at the Deep Borehole Complex Beyond Evaluation
Basis Accident Source Terms

..................................................................................

Accident Scenario Descriptions for Immobilized Disposition at the
Deep Borehole COMPIEX ......coeemririenrieiiiriecteteese ettt ettt ne et eees e ssesea

Immobilized Disposition at the Deep Borehole Complex Accident Impacts
Ranges at Generic Site

Evaluation Basis Accident Scenarios for the Vitrification Alternative....................

Beyond Evaluation Basis Accident Scenarios for the Vitrification
ANEIMALIVE ...ttt sttt ee et e e eas et aeeaeemesneene

Vitrification Alternative Beyond Evaluation Basis Accident Source Terms...........
Accident Scenario Descriptions for the Vitrification Alternative.............cc.c...........
Vitrification Alternative Accident Impacts at Hanford Site.............covvveiviveenenncn.e.
Vitrification Alternative Accident Impacts at Nevada Test Site...........cccccuverenee....

Vitrification Alternative Accident Impacts at Idaho National Engineering
| =10 103 210 oy OO U SUTUUUUN



List of Tables

Table M.5.3.5.24
Table M.5.3.5.2-5
Table M.5.3.5.2-6
Table M.5.3.6.1-1

Table M.5.3.6.1-2

Table M.5.3.6.1-3

Table M.5.3.6.1-4

Table M.5.3.6.1-5
Table M.5.3.6.2-1
Table M.5.3.6.2-2
Table M.5.3.6.2-3

Table M.5.3.6.24
Table M.5.3.6.2-5

Table M.5.3.6.2-6

Table M.5.3.7.1-1

Table M.5.3.7.1-2

Table M.5.3.7.1-3

Table M.5.3.7.1-4

Table M.5.3.7.1-5

Table M.5.3.7.2-1

Table M.5.3.7.2-2

Table M.5.3.7.2-3

Table M.5.3.7.2-4

Table M.5.3.7.2-5

Vitrification Alternative Accident Impacts at Pantex Plant...........cceccoeveevienienunnnn. M-352
Vitrification Alternative Accident Impacts at Oak Ridge Reservation.................... M-353
Vitrification Alternative Accident Impacts at Savannah River Site ....................... M-354
Evaluation Basis Accident Scenarios for the Ceramic Immobilization

AEIMALIVE ...ttt ettt eaebe e eseaeas s e sestessenenenea M-355
Beyond Evaluation Basis Accident Scenarios for the Ceramic Immobilization
ATLEIMNALIVE ...ttt ettt ettt e s et ese s e ese s e steeeseeseas M-356
Ceramic Immobilization Alternative Evaluation Basis Accident

SOUICE TEIMIS. ...ttt n e sttt ns M-357
Ceramic Immobilization Alternative Beyond Evaluation Basis Accident Source

TOIMNS ...ttt ettt ettt aeee e et e e te e e e enea M-359
Accident Scenario Descriptions for Ceramic Immobilization Alternative .............. M-360
Ceramic Immobilization Alternative Accident Impacts at Hanford Site ................. M-362
Ceramic Immobilization Alternative Accident Impacts at Nevada Test Site .......... M-363
Ceramic Immobilization Alternative Accident Impacts at Idaho National

Engineering Laboratory........c.ccoeeieeninieeeeieeeeeee et M-364
Ceramic Immobilization Alternative Accident Impacts at Pantex Plant.................. M-365

Ceramic Immobilization Alternative Accident Impacts at Oak Ridge
RESEIVALION.......ecuiniincitieeii ettt ettt ettt ea ettt e n e e M-366

Ceramic Immobilization Alternative Accident Impacts at Savannah
RIVEE ST ...ttt ettt M-367

Evaluation Basis Accident Scenarios for Immobilized Disposition at the

Ceramic Immobilization Facility ...........ccccoeeeeiiiieoiiciciieeeeeceeeeeee e M-368
Beyond Evaluation Basis Accident Scenarios for Immobilized Disposition

at the Ceramic Immobilization Facility........cccoccovieiviiiviecieieceeeeeeeece M-369
Immobilized Disposition at the Ceramic Immobilization Facility

Evaluation Basis Accident Source TErms ...........cccevveevreeeeeieereeeireceeeeeeeecceeeae M-370
Immobilized Disposition at the Ceramic Immobilization Facility

Beyond Evaluation Basis Accident Source Terms...........ccoueveeveeeeercveeeeereeneceeenee, M-372
Accident Scenario Descriptions for Immobilized Disposition at the

Ceramic Immobilization Facility ...........cccocoooierviniieniiieiieeiecceeee e M-373
Immobilized Disposition at the Ceramic Immobilization Facility

Accident Impacts at Hanford Site .........cccocevurvenuiriennnenceeneecceeeceee et M-375
Immobilized Disposition at the Ceramic Immobilization Facility

Accident Impacts at Nevada Test Site.........ccooivieirerereeiesieeerereese e M-376
Immobilized Disposition at the Ceramic Immobilization Facility

Accident Impacts at Idaho National Engineering Laboratory............cccoccevevvvnnenne. M-377
Immobilized Disposition at the Ceramic Immobilization Facility

Accident Impacts at Pantex Plant............ccooooieeiiveievevieneieiieericree e M-378
Immobilized Disposition at the Ceramic Immobilization Facility

Accident Impacts at Oak Ridge Reservation.........cccceveeeuevcneceseiiceceee e M-379



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table M.5.3.7.2-6

Table M.5.3.8.1-1
Table M.5.3.8.1-2

Table M.5.3.8.2-1
Table M.5.3.8.2-2
Table M.5.3.8.2-3

Table M.5.3.8.2—4
Table M.5.3.8.2-5

Table M.5.3.8.2-6

Table M.5.3.9.1-1
Table M.5.3.9.1-2

Table M.5.3.9.1-3
Table M.5.3.9.14

Table M.5.3.9.1-5

Table M.5.3.9.1-6
Table M.5.3.9.2-1
Table M.5.3.9.2-2
Table M.5.3.9.2-3

Table M.5.3.9.24
Table M.5.3.9.2-5
Table M.5.3.9.2-6
Table M.5.3.10-1
Table M.5.3.10-2

Table M.5.3.10-3

Table M.5.3.11-1

Table N.5.1-1

xlii

Immobilized Disposition at the Ceramic Immobilization Facility

Accident Impacts at Savannah River SIte .......c.cccoveviiviiceriiieeieceeeeerc et M-380
Advanced Boiling Water Reactor Evaluation Basis Accident Source Terms.......... M-382
Advanced Boiling Water Reactor Beyond Evaluation Basis Accident Source
TEIMIS...cciieeeereee e e eeatreeberetentete e ate e ate e tene e e e e nneeen e raneseeans M-384
Evolutionary Light Water Reactor Accident Impacts at Hanford Site..................... M-385
Evolutionary Light Water Reactor Accident Impacts at Nevada Test Site.............. M-386
Evolutionary Light Water Reactor Accident Impacts at Idaho National

Engineering Laboratory........ccoooiuieeeieieeeciecceecrirees e ee ettt s v M-387
Evolutionary Light Water Reactor Accident Impacts at Pantex Plant ..................... M-388
Evolutionary Light Water Reactor Accident Impacts at Oak Ridge

TS o 13 1o o DO OO OO OO USSR M-389
Evolutionary Light Water Reactor Accident Impacts at Savannah River

SIlE ettt r ettt st et et b ettt e e b s et e st et ene s eensentes M-390
Evaluation Basis Accident Scenarios for the Plutonium Conversion Facility ......... M-391
Beyond Evaluation Basis Accident Scenarios for the Plutonium Conversion

FACTHEY ...eeeere ettt ettt e ettt et et e e et e e e et seeeneeeee e aeannenneeanes M-391
Plutonium Conversion Facility Criticality Source Terms.......ccccceecveeeevrecinicnnneennn, M-362
Plutonium Conversion Facility Evaluation Basis

SOUTCE TOIMNS. ...ccniiieiiieteeee ettt et st tr e et ssee s st e s e s sesssasssneassesnassennsrrens M-392
Plutonium Conversion Facility Beyond-Evaluation Basis Accident Source

TIETINIS ...ttt ettt et et et et e e e st em e e s e et e st et e et e eme e e eae et et eanteeeeeesesbenesenen M-393
Accident Scenario Descriptions for the Plutonium Conversion Facility ................. M-394
Plutonium Conversion Facility Accident Consequences at Hanford Site................ M-396
Plutonium Conversion Facility Accident Impacts at Nevada Test Site ................... M-397
Plutonium Conversion Facility Accident Impacts at Idaho National

Engineering Laboratory.........ccoviiiiciiierinieeereeice et st eeeee e e e st esne s e M-398
Plutonium Conversion Facility Accident Impacts at Pantex Plant .............c............ M-399
Plutonium Conversion Facility Accident Impacts at Oak Ridge Reservation ......... M—400
Plutonium Conversion Facility Accident Impacts at Savannah River Site.............. M-401

Accident Impacts for Existing Light Water Reactor With Mixed Oxide Fuels....... M-403

Ratio of Accident Impacts for Mixed Oxide and Uranium Fueled
Reactors for Typical Severe Accidents (Mixed Oxide Impacts/Uranium

IIMPACES) ..ttt ettt et etttk et sme s M—405
Accident Impact Sensitivity Analysis for Light Water Reactors Using
Mixed OXide FUCLS ......coiiviiiiiiniiiiiiirrcnrs et s M-406

Ratio of Accident Dose for Amen'cium; Curium, and Plutonium in a Mixed
Oxide Fueled Reactor to Total Dose for Uranium Fueled Reactor
(Americium+Curium+Plutonium Dose/Total DOSE)..........cevevvevervvemeeeieneeevieeeennn. M-—407

Advanced Light Water Reactor Costs (1996 Dollars) ........cc.cceeevieeeciiieciireerciee e N-5



List of Tables

Table N.5.2-1
Table O.3-1
Table O0.4-1
Table P.2.3.2-1

Table P.2.3.3-1
Table P.2.9.1-1

Table P.2.9.3-1
Table Q.4-1

Modular Helium Reactor Costs (1996 DOIIArs) .........oceeeeeeeeeveeeevceeeeeeee e N-7
Locations for Proposed Vitrification Can-in-Canister Process Equipment ............. 0-2
Locations for Proposed Ceramic Can-in-Canister Process Equipment.................... 0-10
Pollutant Emission Rates Related to Storage of Pits at the Manzano

WEAPONS StOTAZE ATCA......ceeuieiiniieieeeeceeie e setetre et ee e meste et e st e st e s aesaneneetneeans P-6
ThreshOld ValUES.......ccciiiiiireeeeee ettt e e et svr e s e eennn P-6
Major Sources of Radiation Exposure in the Vicinity of the Manzano

Weapons Storage Area at Kirtland Air Force Base..........cccccevuicininicenicnncnnrienne P-9
Albuquerque International Airport Operations for 1994............cccoevvivniiiieicinne. P-12

Estimated Transportation and Staging Worker Exposures for the
ProposSed ACHOMN .....ocuivuimiireritiiiirini ettt ettt e et b e see s seeseesbenenees Q-3

xlini



PRl ¢ 15 —

Storage and Disposition of Wea

Fissile Materials Final PEIS

xliv





